


Sfp ayt 


le, aa 


we EA: 
= 


- i: =* ae € .* - * a 

ae a ries es en St 
~~ re “ « - > - . . 

TES SONATE Oe see ER Ag 


2. 


Ft ae 
SPX A. 
a t- 


aus 


Save hours of time 
and cut welding costs = 
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ToBiIn BRONZE 


ITs low melting point (1625° F.) and 
excellent free flowing qualities make 
extensive preheating unnecessary... 


Fo 8 rs eben 
a? ou "24 4 LS hte 


minimize shrinkage and distortion. 
A Tobin Bronze weld is dense, tough, 
ductile, and when applied to cast 


iron, develops the full strength of the 


TOBIN BRONZE (Reg. U.S. Pat 
Off.) is but one of a complete line of parent metal. For these reasons, Tobin 
seven £ aconc “opper-alloy rods fo ° 
eee tere en Bronze has long been the favorite rod 
low-temperature welding— gas or elec- 


tric. Publication B-13 sent upon request. for the efficient, economical repair 
of iron castings. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 


In Canada: ANACONDA AMERICAN BRASS LIMITED, New Toronto, Ontario 











MANY PARTS OF THIS LOCOMOTIVE 
FRAME HAVE BEEN WELDED WITH 
PREMIER TESTED WELDING WIRE, 


a ) 
‘ ad 


Welds of vrai Strength 


= You can be sure of maximum strength and satisfaction when you 
use Premier Tested Welding Wire—both electric and gas. No 

} guesswork with this wire for each bundle is shop tested for uniform 
ity—for perfect fusion—for impurities—for general efficiency be- 

§ fore it gets into your hands. Thus, remarkable service records are 

| the rewards of those who specify Premier. There's a type for every 
purpose and each length is plainly marked for grade. Writ 

5 about your welding problems—no obligation. 





208 South LaSalle Street, Chicago SUBSIDIARY OF uuren US stares STEEL CORPORATION And All Principal Cities 
Pacific Coast Distributors. Columbia Steel Company, Russ Building, Sen Francisco Export Distributors: United States Steel Products Company, New 
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Superior from the Cost 


Swedox 


Welding Rods 
and 
Electrodes 


@ Swedox Service Facilities 
Include Complete Stocks 
of All Gas and Are 
Welding Accessories. @ 











WELDING ENGINEER Septer 


standpoint, too — 


Because they weld better, SWEDOX 
Welding Wires keep your welding costs down where they 
should be. SWEDOX saves right on the job, with 
smooth, fast operation, uniformly sound welds, and no 
money wasted doing the work over a second time. Wheth- 
er it is simple production or the most difficult and intri- 
cate welding, SWEDOX quality will pay its own way. 
Send for our complete welding wire catalog or use our 
engineering service to help select the wire that will make 
the best cost showing on your work. 


Qutitol Siéeb & Wie Cmpany 


4545 S. Western Blvd. Lafayette 8500 Chicago, || 
DAYTON, OHIO DETROIT, MICH KANSAS CITY, MO. LOS ANGELES 
1095 East Monument Av 5001 Bellevue Av 202 City Bank Bldg. 912 East Tt 
Garfield 3666 Whittier 6780 Jackson 3024 Van Dyke 
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rf usStry as ste¢ production graduall Xpal 
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es Tor trans ss1on ot natut OAS ( 
oO the contemplated networks Ot brane 
employment to thousands of welders; the 
conditioning industry is thriving o1 ~cliet 
1) ° *T] 1 1] +] ey} " h ] ; " ’ 
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stry do not venture to set mit | : 


Ole IS Lo to pront »\ re CT1\ 

ist have its chance his means that st 
eve everlastingly on. the irchasi 

of him a knowledge of other thines that 


costs, tol 
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ae 
The Human Element Remains 


— U MI present conditions Ss appare y s 
rather brutal about t! ccasional mention o 
ye the human element in welding as result of 

ca. © Hew 1] plianc s 1 ( s ) 
It is really not as bad as it sounds one 


re hundred 1 nn See 
ATC lunadreds OF Welding applications wht 


“ DOSSTI Ie Without mechanica net MIS Ol 
‘ + 1 ] 
¢ a unmtorm rate and a= precisely unitori 
So there are autor c controls 
ere are alist eatu Ss the simples 1 
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erations which make 1 ter © ( l 
oduce a satistactorv wel \ny mmprovemen 
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eases some of the etfort required to the 


sult snmply makes that etfort available for some 


* 11 7. 5 
Ist Phe unskilled man may be able t etter 
sa result of the improvement. but may not. the 

| es ay eee 

( weldet WaKe a STI Miter SNOWNY 
anit 
see how he can help it Po quite ret 
( uman element has bes ( Ss ( 
ent of the welding industry \nd 

( by improvements, it v cont ( eal 
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isiness. When a shop is handicapped 
« with old and avher usrvees cucu sxievemes 
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example nd aw neness 


s be 1 but is practically certain to be lost 
times C1 In the early davs of the mdustry 
t was naturall shortage of equipment and a good 


eal of improvisi was done | men whose interest im 
elding got ahead of the supply of apparatus. There 
ere mishaps as well as successes, and the mishaps ottet 
let us have 


ved to be stumbli WOockS to progress 


ore oO ese 1 they cal ve avoided, 


Salvage, Safety and Savings 


M \CHINERY and plant equipment now standing idle 
n lye nted in a hurry next month or next week 


] toe 4 71 + 44 va | 


Sow is the t F 5] put the welder to work 
if repairs are needed Sudden shut-downs, costly delavs 

be the price of postponing 
te and then taking a chance that 


cracked and worn parts will last through the production 


‘ one rusl ‘ Satet nrst 1s. a good enough reason 
ir getting re : cl Phe possibility of saving 
mol ; er good reason. Plant executives 


should not lose sight of the fact that the welding processes 


can save fortunes by salvage and rebuilding. One writet 


has recently show mW OT savings can be made by re 
building ca This is ot re Hnportance to imdustrial 
plants, mines, quarries, steel plants and lumber camps 
ne the ng sto Work of this kind done 
with a little capital will save a lot of capital later on 
whet the equipment 18 wante | tor SETVICE 


Cats and Dogs 


| boo they fight, then they live together at cross put 
poses, and then the finall learn to eat peacefully to 
gether out of the same dis] \ few vears ago a tank 
welded tank 1f the cus 
tomer insisted on 1 Now he just rivets when rivets are 


4 
~ 
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ling and spitting has been 
done in t period of transition. Peace has not been 


ughly restored but it 1s fairly obvious that the rivet 


er has become no more obsolete than the ice-man \t this 
stage toremost producer of rivets puts on the market 
lini (>| \ 111 v ire \t this lime, also. there are 


welderies, either directly 


or indirect V1 ut discontinuing the 


~ 


production of 


castings In sol cases these two departments are sure 


ave Ine interesting rounds But thev ll get along 
ight after becor lyusted They have only to lool 
Uh ( pv ending of the story 
I ers of cast threaded fittings 
re > st go ade for welding C Dine 
voone th ers g ind the welding processes 
ke the elds hese trends whicl 
e bee e most sigmifican proot 
Ne that elded construction has been accepted 

( v1 S siasts but also by its eat 
Opponents ere s beer nougl controversy to make 
Interesting nd fur flving here and there, but fortu 

( s desolation, 
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ww» CLOSE 
CONTROL] 


prevent “frozen” welds 





The machine represented by this volt-am- 
pere curve decreases its current on short 
circuit and causes the metal to “ freeze s 


Wilson Machines, represented by this 


practically ideal volt-ampere curve. ¢ 
only a 15% change in the current as the 
voltage varies within the welding limits. 





A lack of close current control causes a drop in current value when the are is 
shortened. As a result, the amperage (heat) is reduced, the puddled metal is 
cooled, and the are “freezes”. Wilson close control, as proved by the volt-an- 
pere curves, gives you correct constant heat over the full welding range — enables 
you to produce strong, fine-grain welds at every welding range. Ask Wilson 
engineers to tell you about other advantages of close control. Wilson Welder & 


Metals Co. Ine., North Bergen, N. J. 





iinet ARC-WELDING MACHINES AND WIRE 
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Buffalo, N. Y 


174th ; 
Will 


Armory, 


With the 


Where the National 
Be Held. 


Metal 


Exposition 


American Welding Society 


ernoon, October 3rd, the tec] 


$ ARTING Alonday at 


the Fall 


ical sessions of Meeting of the American 
ding Society held in connection with the Nat l 


| Congress at Butfalo, N. Y.. will furnish to workers 


executives in the metal working industries a picture 
resent practice and future possibilities in the wel: 
ustry. The has been arranged 


program to provide a 


grouping of papers which makes each session a 


lete unit covering important phases of the industry 
Papers Grouped in Technical Sessions 

he first session, for ¢ xample, “Fabrication of Heavy \ 

hinery Parts Rolled 

on “Production Cutting.” A 

Welding” 


vical, because 


eee: Is accompanied D\ 


“Mainte 


same group. This 1s 


from 
paper on 
is included in this 
all plants large enough to do fabrication 


on a large scale are sure to have a consid 


unt of repair work to do. The increasing importance 
ferrous metals in the welding industry justifies the 
tT 


usion of a special session on this topic. The technica 


f 


are similarly grouped 
for Wedn sda\ 


ng technical aspects of the subjects are set 


m other subjects 


ne of the sessions that scheduled 


or of three discussions of a merchandising nature 
Ss time attention will be concentrated on methods 
pularizing and selling products which have beet 

It is really difficult to understand why so littl 


tion has been given to this subject in the past 


acturers of welded products. There are a tew con 
who have made a success of welding and who have 
ally featured their success in general a sing 
direct advertising for many vears. They esent 
small percentage of the total number who might 
ave followed their example This discussion 1s 
e one which should be tull of usefu eas 

se who are engaged n production weld g 


at Buffalo 


These are just a few of the | igh spots. The complete 
program will be found on the page following. According 
lI the morning technical sessions 


to the present plan, all of 
will be held in the Statler Hotel at Buffalo, which is the 
\merican Welding Society for that 
fternoon will be held at 
National Metal Exposition 


headquarters of the 


week, and all of sessions 


the 174th Art 


1] 
Will 


norv, where the 
also he new 
Executives Are Looking for Modern Methods 


business conditions, 
In the 


In spite of the recent unfavorable 
this event is expected to draw a good attendance. 
place, the 


no business concern is safe in trving to stand still. In 


first 


lesson of the past two vears has been that 


order to keep up with improvements and design and 
quality, and in order to keep manufacturing costs below 


the prevailing price levels, it is necessary to watch all 


li ind processes and keep them consistently 


int operations 


up-to-date the location of the Expos 


I} +] cnimrA mi . 
LIIG SCCOTI pidtC, 


tion 1s ideal tor se rving a large territory. In addition to 
being a large manufacturing city itself, Buffalo is within 
an overnight ride from all of the important eastern mdus 


trial centers and those as far west as Chicago. It is very 


close to the large steel producing and steel fabricating 
centers. Good attendance is further encouraged because 
the National Metal Congress instead of representing a 
single organization brings together the members of eight 
important engines gs societies, including the American 
Society 1 Ste eating, all of whom are directly or 
1 lirectly interested in some phases of welding. 

\t the Expos 174th Armory, visitors will 
have a chance to observe many of the things which will 
be discussed at the meetings. There will also be an oppor 
tunity to inspect ave ce strated some of the lates 
developments in the manufacture of welding apparatus, 

terials a s es 
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PROGRAM 


of 


Technical Sessions 


American 
Welding 
Society 


Fall Meeting, Buffalo, N. Y., 
Week of October 3rd 





Registration Facilities Will Be Provided 
Throughout the Week from 9:30 a. m. 


G. W. SWAN 
Secretary-Treasurer Western New 
York Section, American Welding 

Society 


to 5:00 p. m., Commencing Monday, 
October 3rd. 


Monday Afternoon is P. M 
Lr ! otheer, G. W. Swan, pr 


Fundamental Research in Welding 


“Determination « Internal Stresses 
In Welds By X-Rays,’ John | 
Norton, Massachusetts Institut: 


Fechnol 


| ( | | MeWibbet ve Sits 
t rit : 
Corrosive Fat e Testing W. I 
I ( “ 1) tt for the | I Harvey, wr fe University 
Ste | trie Christian ; 
+e d a i. 
\ \\ B. Pollock ( est i Welde Butt-Strap Joint 
> & iste Purdue University 
( ‘ 


= iyi and Machin 


Carbon Steel With Oxvgen 


. a Wednesday Morning—9:45 A. M 
Presiding officer, J. B 


’ Inno hair 
Car Scrapping WoW Pinnon, cha 


Ludinet 


n, , 
Nh Siiianitliees “Gals Am. man, National Meetings and Papers 
Committees 
Monday Evening—06:30 P. M 
Dinner Meeting, Board of Directors Merchandising 
er Hot “The Application of Welding to the 
Tp 1 ctur ‘ ( ch ca 
Tuesday Morning—:15 A. M Manufacture f Heavy Mechanical 
, : Ie quipn ent, \ I Gibson, Well- 
esidit ottce, |. J. Crowe, member, 
man Engineering Co 
Board t Dor 
’ , “Selling Welded Products,” 7 .. 
Welding of Non-Ferrous Metals ' , ee i 
on + Fetherst: n, The Linde Air Products 
Weldi of Duralumin,” representa- Co 
t tf Union Carbide and Carbon 
lee ( Laborat ( Popularizing he Welded Product,” 


G. M. Gillen, G. M. Basford Co 


Wednesday Afternoon—2:00 P. M 


\\ elding R. LL. Ziewtield. Lead Presiding ofhcer, J. G. Lincoln. past 
| istries Associatior chairmat Cleveland Section 
ence f a Magnetic Field “Pre-Qualification Tests of Welders,” 


arallel to the Iron Are On Weld E. Lunn, chairman, former Com 
R F. R. Hensel and W. A. Mad mittee on Qualification of Welders 


paper by 
Linde \ir Prod- 


General 


Discussions of Mr. Lunn’s 
H k kKocketeller 
ucts cK, and \ 


Tuesday Afternoon—2:00 I. M Electric ( 
residing tice ( \. Adams, Di “Qualification Requirements fo 
ou ot Weld- Welders,” \ P. Marran, Walsh 


nw Holyoke Steam Boiler Works 
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Thursday Morning 
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President, 
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la orat ] 
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KF. Keogl 
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What Exhibitors Have to Offer 


th ot the Air Reduction Sales ( 
articular attention will be given to the 
eveloped machines for automatic weldi 


the Oxv-acety lene 


. -6 + 
exhibited and some of them « 


< i be 
: te bs 
compan S also bringing oO a nev 
eulator and will have this new item « 
tine 
4 ~ D ina ] > 
\merican Brass Company will oceu oot 
of the exhibit will be electric weldi 
tal D\ both the metal ind carbon ri el 
Swift, Welding Engineer, will conduct the det 
ns. Set displavs will include [-verdur tanks 


elded, as well, as othe specimens ol 
s and electric me hods re will ils 
ron castings repair welded { Pobin b 


W. H. Dowd, ¢ 


ittendance, 


erican Steel & Wire Comp ( 
veldinge wire, USS stainless and heat. re 
s, SAE alloy steels, cold rolled strip stec 
teel bars and other wire products. In 
be an actual demonstration of interesting 
welding. The booth number 1s [é-6 
rnischfeger Corporatio | have ( 
hoist and a 3800 amp. 1 100 amp. P 
velding machine his display wall 
for the inspection of several new 
have been made in these machines to 1n¢ 
¢ range, nmprove the stability and increas 
ess of the unit. The exhibit will be a wi 
it all of the new features can be demonsti 
hooth. The booth number 1s F-12, and in atte 


be G. L. Drake, D. B. Patterson and 


1 


IN 


Hollup Corporation will occupy booth C-2 

S.L. Battery Corporation, featuring a we 
tion of their newly developed “Sureweld” 
electrode. ‘| his electrode Was developed 
eet the new code requirements and the d 

ude test data and test plates as well as the 


ot the new wire 


he booth of the Kelly Koett Mig. Co.., 


interested in welding applications which ha 


j 


eid code will find 


requirements 


on late developments in the use of 


r the inspection of welds. 
Lincoln [leetric Company exhibit will be | 
I~] It is expected that they will have on 


‘Shield arc’ welder in both 300 


1 
Ott 


1 sizes operating. There will also be in « 
brand new device for covered ele 


f¢ eding 


| ’ 
Y electronic tornado 


wire feedu 


be shown and 


cle vices tor obtal 


considerable 


two new I i 
re welding automatically. In addition to t 
nt exhibits and demonstrations, a number 
il] be exhibited ; also a complete line of « ! 
plies for electric are welding. 
inde Air Products Company (in D-6 and | 
w oxy-acetvlene welding and cutting equipt 
facing materials with information as t 


plications. 
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i\onstration which 


previous expositions 
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Ta 
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ts 
eS 
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‘ 
nyt 
ent 
iT 
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Corporation of America, who will exhibit equipment for 


spraving metal to form a coating on any kind of surtace. 
Phe rapidly increasing use special metallic coatings tor 

protective and de es will be illustrated and 

explamed., expect t actual operation ot 
ec ei pment ( ( | 

In the booth of John A. Roebling’s Sons Compan 

(;-] thre lis consist the Roebling line ot 
welding Wire Tol : i etvlene ind electric are welding, 
irc welding cabl ( vire rope and other wire 
roducts . 

\letal & The ( | ) booth A245, will show 
the new ethor Phe elding rails under tratty 
and the complete Ii f Murex electrodes for clectri 
ire welding \n ope t \ xc In attendance to demon 
strate the uses « these ect ( 

USL Battery ration (l6 4) will have in operation 
i new 400 ampere are weldet ngineers of the company 
vill be in attendance to nstrate the new machine 
Phere will also be splaye velding electrodes, including 

Hew higl Spec | electrode of the shield | AT type. 


Publishing Company, in Booth 


hie Welding lenegmeet 
1-30) ] 


vill have an educational exhibit of welding litera 


ture \lembers of the staff will be in attendance to assist 
in selecting literature, arranging instruction courses and 
eeneral planning tram activities for both schools 
ind industi plants 

exhibit Space so bee reserved by E:sler Electri 
Corporation | Wiel Spencer Steel Corporation 
Details of these exhibits were not available at the tin 


In addition to these exhibits, which are of special in 
terest on account of their direct application to welding 
problems, there will be a number of exhibits of manu 
facturers of ferrous and non-ferrous metals and allovs 
which will) sho OW se special materials can_ be 
welded. Phere vill also be several of the equipment 
exhibits which demonstrate important applications of 
welding processes and. seve exhibits of testing equip 

went which are of particular value to welding depart 
ments at this 1 ( 


Good Entertainment Assured 


program of discussions of 


roblems and weldu methods, and many 


St) 


things to observe nd investigate at the exposition, there 
May not be vet much le e time for the visitors. How 
ever, arrangements have been made so that what leisurs 
time there is can be put in to good advantage. This has 


required tl 


\merical 


tion 


the 
York Sec 
AVE 


section of 
New 


Steel |] reating. 


he cooperation i the 
Wel 


and the 


parent 
he Western 


\1 erTrical SOociTet 


for 


Gideon W. Swan, Sales Agent for John \. Roebling’s 
sons Co., and President of the Itngineering Society of 
Buttalo, is } SeCreg easurer of the Western New 
York Section of the A.W.S. He has had to assume th 
principal responsibilities of making arrangements for the 
eetings al the entertainment of guests, and has 
done this w 1 the ene that has won him the 
reputation as one of the most active workers of the 
\merican Wel Societ Phose who attended the 
\nnual Fall A g whi vas held in Butfalo in 1926 
will recall t piel d Ort which was done bv the 
Buffalo Sect it that time, and can safely anticipat 
successtul mee in Buffalo next month. 
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Taper Bottom Obround Tank, Partially Completed 
James Russell Boiler Works. Size 42’x30"x44’ 
Nickel Steel 


By F. P. Huston; 


\D steel plate Is steel plate protected on 


N' KEL-Cl 
1 il 


one s with a dense, homogeneous, sheet of pure 
nickel, The nickel cladding possesses the same chemical 
uid pliysical properties as hot rolled or hot forged nickel 


forms It 
| 


rhis¢ 


is firmly and permanently bonded to 


the steel plate and will not separate from it under 
normal conditions of temperature change, pressure, va 
uum, or deformation in forming. 

Phe availability of large and thick plates makes pos 


sible the construction of massive pressure vessels, evapora 
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Fig. 1. Detail Drawing of 1000-Gallon Hot Water Heater Tank 
' 10 Nickel-Clad Steel Shell. "10°, Heads. Courtesy 
Montreal Locomotive Works. 
tors, storage tanks, railroad tank cars, and many othe 


tvpes of equipment lined with pure nickel and free trom 


the many disadvantages of thin loose linings, especially 
in equipment operating under vacuum. 


The 
GIVES the clad plate the 


metals 
| 


] 
SOLIC 


intimate metallic contact between the two 


heat conductivity equal to 


steel or solid nickel plate, and maximum thermal efficiency 











is obtained in all equipment requiring heat  transtet 
*Krtracted from a bulletin “Methods for the Fabrication of Nickel-Cl 
Steel Plate by courtesy of the International Nickel Co.. New York N } 





International Nickel ( New York, N. 














through the wall. The thermal coefficients 
of nickel and steel are nearly identical and 
changes within the range where nickel 


used will not affect the bond. 
Physical Properties 

The steel of the composite plate is low 
and is regularly furnished, unless otherwis« 
ange quality, 
The 
the steel plate and, in general, increases the 
» 000 


p.s.1, nickel contributes an additiona 


sile strength 500 to 


~ 


p.s.1, 
follows closely the practice used in designing 
sels in steel. 

he Lukens Steel Company reports the 
tensile 


sults of tests: 


Ultimate 


Tensile 


Yield 


with a nominal tensile strenetl 


Desion data, 


Point Strength 
p.S.1, p.S.1 ins 
ry inch plate 
clad .050" nickel 
Carbon Steel 12,200 51,200 11.7 
Nickel-Clad Steel 15.600 7 200 Ks 
inch plate 
clad 050” nickel 
Carbon Steel 36.800 60.300 F.0d 
Nickel-Clad Steel £0,500 60 900 0.0 
Sx inch plate 
clad .062” nickel 
Carbon Steel 32 900 61,000 eA 
Nickel-Clad Steel LO,500 61.800 b0.0 
he inch and 5¢ inch tests were fr t 
which had the following ladle analvsis 
Carbon 


Manganese 
Phosphorus 
Sulphur 
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THE WELDING ENGINEER “: 
ch tests were from lowe1 carbon STCE | an nd reversed larity at several current values, and select 
‘rease in ultimate tensile strength, and_ the the polarity and amperage that best suits the nature of the 
o ° . 1 R work and his \\ na puliative nethods Good welds can 
ition and reduction of area is due to. the i ‘ 
il 5 usually be made either with straight polarity or with re 
of nickel to steel, and to the work hardet versed polarity, and the several inter-related factors make 
he nickel in finishing wide plate in this gauge it difficult to devise a rule to cover all conditions. 
e nickel-clad would bring the tensile figures 4. The short are 1 t long—is an absolute 
a necessity The efficienc e flux in protecting the 
> f molten meta its transfer through a long are stream 1s 
Metallic Arc Welding seriousiy lowered 
Phe selection the size of ¢ trode and the adjustment 
] e . | ] a. % 1] 1 } 
steel plate iS generally welded by the metallic of the welding current must properly balance the penetra 
ethod, and consequently this 1s the most important ind rate electrode tus 
: a ; . ‘ at id Ros 
be considered in welding nickel-clad steel Plate Weld Rod 
: ; ; : - Vhicknes Diameter \mperage 
s+ types of welds consist of a steel weld on the one 90-150 : 
f 
/ /\ 
Fc" J Pe 
4 
A jo 
rm / f 
,* ee A ——————, ‘ CxerANeso / 
> Y /} Sracs Mead a aco, a 
MS oe Yy 
ates / /) SO | 
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Fig. 2 P : 
J Butt Welded Joint, Metallic Arc Welded Fig. 3. Lap Welded Joint, Metallic Arc Welded. 
finishing bead of nickel weld on the nickel s 140-160 
steel weld is usually laid down first to almost the . 160-190 
. 4 : 1 d 99-7 
secon of the plate, plus the required reintorcement ind hea 180-225 
istomed practices prevailing in the shop, includ Types of Joints 
tvpe of weld rod, current adjustmet , 11 ' 
7 * Phe bevelled butt joint, Fig. 2, should be used when- 
tion peculiar to individual operators, are used ; +] - of ; os 
: ever the nature the work allows this tvpe of joint 
portant modifications in welding the steel sic Uae rae a , : ; 
‘ : ; Field erections arge storage tanks may require the 
ite. In welding the nickel, however, satisfactory % ; ; a ; ‘if ; 
. 3 “ : . 3 : lap joint shown 11 Kig » ihe various yoimts, Plate [. 
s are obtained onlv bv adhering to closely detined : ae :; 
bon bag ee Figs. 15 to 18, are used to meet the particular needs of 
he operators inexperienced in the welding ot ' 
ops a the constructio1 
uld study the instructions distributed by The 
Nickel Company on the welding of solid Carbon Arc Welding 
| they should make welds on properly prepared This is a hig desirable method of welding and can 
es to adjust the manipulation to suit the characte be relied upon to yield strong, dense welds of high ductil 


nickel welding. The skilled operator will have 


Phe 


11 
excellent re 
in doing this. principal points to ob tical 


| ical joints becau 


fusion and the pla 


obtained in welding ver 
control over the rate of 


SECT 


ement of the 


deposited metal. 


nt must be cleaned free fron es.” slag Inco Nickel Electric Welding Wire 35” or 1” diametet 
xide resulting from weiding the steel side. (¢ is used with carbor ls v.” diameter. The car 
sarsé found .< lascel ¢ de : : ; 
1 wi h a round nosed ch el a dept f bons are grou ' ‘ eel to a fine point, taper 
han the thickness of the claddi gy is advisab 1 1 | h h | urret 
. , ; . : ‘ ng DacK Ore \\ nches e\ ave [ow current 
Nickel Electric Welding Wire should be procured > : é ip 
he distributors of Inco products This wire lx carrving capac e larger welding amperages cause 
-— ented ernmedst ’ nda : refi) tected them fy react t ] t \ chort or} 2 ¢ } , thes 
der controlled conditions and 1s arerully ed nem » Teac a ( \ rt grip, 9 To Wich 
ling qualities It is packed in five pound bundles long, 1s take ¢ OLE prevent exce ssive wasting 
5 tener ‘i siasnater 4 a diamet g : 
aig oe ee cane iwayv trom oxida irbon and to improve the 
ng Sound, ductile et irc welds ca 4 : 
. e cay “7 ? ? ’ “~ ¢ “¥ rf 
with bare or improperly fluxed nickel wi OFt O 5 
i r shou ake t Ss t | s re » , on egalive Is used al | 








e operator does not know the direction of current flow, weld as described under “Met 
he behavior of the carbon will provide a means to d change is made in welding the ste 
nine the proper circuit connection. Reversed polarity tomed practice in welding solid steel 
cause the carbon to become blunt and to burn awa of the nickel requires observance 
picll he crater, characteristic of the positive side of rule—" Maintain a slightly reducing 
the are, 1s usually present. The are becomes “wild” and — flame that yields entirely satisfactor 
theult to control, On the other hand, a properly cor vive brittle and spongy welds 
nected circuit gives a smooth, quiet are Phe carbon re the high melting point of nickel 
ns the pomted end and operates at a much lower ten of the free fluxing action of the 
perature velding steel 
he current 4 adjusted toa small a value a possible Inco Nickel (jas Welding Wire 
teady are and the proper rate of fusion, ‘TI supplied in 36” lengths and is  us¢ 
weld rod must not be fed into the are before the plat required but some operators 


heated ufficrently to melt thre suriace oft the pwOomt. al «| Inco (yas Welding and Brazing 


are must by exere) ed to keep \ wetted surface ahead ( 


the advancing pool of weld metal. [excessive amperage 
must be avoided to prevent the formation of troublesom« 
cracks in the weld or on the plate at the pomt where thi 
irc is brokes 


Carbon are welding will often prove useful in welding 


‘ht gauge linings in outlet fittings, manholes, and othe 


wet metal in conjunction with plate work, and data on 


i 


uitable current values are included in the following tabl 


tor this purpose 





late (Carbon liller Rod 
Phickre Diameter \inperage Diametet 
OO?7-.125 oe JO- SO 
2 5-. 187 “2 SO-100 
VO-1?0 
LOO-1?5 © 
L1O-1L50 
Acetylene Welding —— 
Nickel-Clad Steel Filter Tank with Perforated Fak 
Phe beveled butt jomt shown in Fig. 2 1s the best typ Made by Atomic Hydrogen and Metallic Arc Welding 
lor gene ral usc, but othe r types common to steel plate Coppersmithing Co., Philadelphia, Pa S 


W ¢ Iding can be ex rected to Give ee ually eood results with : 
re . be used sparingly, but the flux must not he 

thre possible exception ot the outside cormer weld, bie a : . . . 
ee correct a careless adjustment of the we 

ISN.\, Plate | due to excessive iron contamination \n v2) 
The reducing flame with a given tip siz 

analysis of the weld metal should be made to determine : : 
pressure Is not as intense as the sharp fl : 


the suntability of this joint tor the intended service 








v ,_ , size larger than the tip used und teel 
Phe steel weld is usually made first, then the nickel ;' 4] 
tions may be required. With the larget ’ 
\ : acetylene and the oxygen pressures should 
| give a soft easy flame. , 
Atomic Hydrogen Welding 
he atomic hydrogen method is 
ny of nickel clad. steel plate, both on the 
J \\ , a LP 
Ny) baka Boe CER ad [4 





\\ 3° - Bore Naar bBIe Fe” 
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VERTICAL WELDS 








Fig. 4. Carbon Arc Welding. Operator to Select Fig. 5 Vertical Welding—Metallic Arc. Fig 
(A) or (B) According to Preference. 
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Lig” ano THER, 


STRAP SAINT 


Fic. 15 


Fic, 16 


Plate |. 


the nickel side, without change in any respect over 


he 
for the pos 


welding of an equivalent joint in common steel 
ls are of excellent quality and, except 


higher welding costs over other methods, its use 1s 





ly desirable. 


he preparation and assembly of the joints and proced 
welding follow closely the descriptions given under 


t 


electric and gas welding methods. The welding wire 


be the bare Inco gas welding rod or the Inco flux 


ted electric welding wire. It 1s the writer's opinion. 


bservation of several tests, that the flux coated 
re gives slightly better welds than are obtained with 

Wire 

small welding rod yy” dia. or .j” dia. is desirable 


I 


tor plate over 
I 


thick, or for heavy fillet welds 
es” dia. rod can be used 


eC larger *% dia. or 


Vertical Welding 


erection of large storage tanks in the field, the 


not be kept in a position to weld all joints “down 


is is possible in shop assembly. The operator must 


re prepare himself for vertical, horizontal, and, in 


stances, overhead welding. Vertical welding on 


kel side is readily accomplished and welds equally 


‘good as “down hand” welds are obtained. This type 
is done usually by companies well organized in 
¢ the many details of outside erections, and thei 


are skilled in this class of work Phe welding ot 
av be new to them, but by practice the average 

’ Ider will soon learn the manipulation that vields 
velds 


Ari 


ter a . - ] WiTe 1) irtical slay 
eater degree of skill 1s required in vertical weldin 


metallic are than with the carbon arc, oxv-acety 
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Types of Joints Frequently Used 


lene, or the atomic hydrogen methods. The deposition 
of the metal is affected by the adhesion and surface ten 
molten metal on the end of 
the electrode, and the film of 


face of the plate 


sion between the globule of 
molten metal on the sur 
Vertical w elding is started with a deposit at the bottom 
The electrode 
is inclined as shown in Fig. 5, and fusion at the base of 
the weld is kept slightly 
current 


to form an almost horizontal face or shelf. 
ahead of the outside. The size 


of electrode, setting, 


and polarity must be de 
termined by careful trial. Generally, an electrode one 
size smaller than would normally be used for “down hand" 
welding and straight polarity will give the best results. 


1 
} 


Horizontal welding with the metallic are is accom 


plished by applying the same principles as in vertical weld 
from 
of the lower portion 1S kept 


ing. The shelf is inclined at an angle of about 45 


the vertical and the fusion 


in advance of the upper portion 


The position of the 


electrode is downward and to the side in a back-hand 
direction to the advancing weld 
Carbon Ar 

Fig. 6 illustrates the position of the carbon pencil and 
the electrode in vertical welding. Carbon pencils inch 


diameter with flux coated electrodes inch diameter are 


used on plates to ;¥ inches thick, and ,y inch carbons with 
¢ inch electrodes for heavier plate. The current is ad 


justed by trial to suit the plate thickness and effect prompt 


fusion of the base metal, but not so high that deep craters 
torm on breaki i’ the arc Phe end ot the weld rod Is 
admitted into the are stream just after the glossy film 


face of the 
rod melts promptly and 


and evenly. 


of molten metal shows on the plate and the 
weld. The small diameter weld 
the metal is deposited sm 
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The presence of iron must be expected 


‘icetylene and Atomic Hydrogen 
ad 


The welding of vertical and horizontal joints with the within bounds by proper design an 


y 


acetvlene or the atomi hydrogen torch is almost as simple resultant nickel-iron alloy will have 700 
as “down hand” welding. The selection of the tip size, 
yas pressures, and weld rod in acetylene welding follows 


closely those given for “down hand” welding with the 


Sistance. 

The expected iron contamination in welds 
‘ig. 2 Butt welds 
exception that a smaller weld rod should be used 


| 
Fig. 3 Lap welds 
\tomic hydrogen will present the same conditions that | 


r, 16 Fillet welds—nickel inside 


WKS 
a. 
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ic 37 Fic. 38 
Piate Il. Designs of Joints to Maintain Continuous Nickel Surface. 
apply in oxy-acetylene welding. The most intense portion Fig. 18 B, C, D Corner welds—nickel : 
of the tan 1s directed into the root of the weld, and the \nalyses of acetylene butt welds s| 
filler rod added in the same manner as in gas welding 15% iron. No records are availabl 
gas welds or on any of the atomic hydroget 
Iron in Nickel Welds spection, however, of cross-sections of spe 
he weld metal on the nickel side of a properly fused dicates the iron content to be within sai 
joint is not pure nickel but ts a nickel-iron alloy contain The outside corner weld, Fig. 18 A, 
ing, in normal welds, not only 15% of iron. The molten found to contain an excessive amount 
nickel takes tron readily into solution in all welds where 15° —and this type is not to be recommet 


el 
penetration into the steel 1s had. This effect is readily — structions permit forming the corner 
seen in Figs. 2 and 3 in Fig. 18 C, or flanging one sid 
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19. THE W 


Is D. If either 
e layer weld, all beads of nickel, should be 
ce to Fig. 18 A. 

l 


of these two are impractical, 
] 


used 
By progressively diluting the 
successive beads, the amount in the corner weld 


duced to a maximum of 15%. 


Peening Welds 


or bobbing to compact the nickel weld metal 


desirable operation. The weld is improved in 


hysical strength, corrosion resistance, and ap 


nee. Pneumatic chipping hammers are used with 
} faced tools slightly rounded at all corners. The tool 
eld squarely against the weld and moved back and 
laterally and across the weld with a rocking motion 
rm to the curvature of the weld. Sharp cornered 
sthat may cut into the nickel along the line of the weld 

st be avoided. 

Design 

| e maintenance of a continuous nickel surface is thi 
blem new to the design of pressure vessels and 


pes of equipment. 
gs, 23 to 36, Plate II, 
ide continuity of the nickel surface 


The accompanying drawings, 


show methods of construction to 
at top reinforcing 


s, flanges, outlets, and fittings 


General Ideals On Electric 
Welding Steel Structures 


(Seventh and last in a series on 


“The Ideal Application’’) 
By Paul B. Covey7 


V. \RE now ready for some general observations on 
the future of structural welding. 
rst, regarding the consulting engineer in charge the 
test success will come to that man who definitely “for 
bolts and rivets and thinks only in terms of welding 
s not that there is no more use for bolts and rivets 
| 


seem to indicate—that would be a foolish idea, 


SOTLIE 


man is seriously handicapped unless he tackles 


ling with a mind entirely free of all riveting preju 


eS This should apply not only to the engineer in 
rge, but also to all those connected with the welding 
gram. The concern that has set apart an entire 
who specialize exclusively in welding and forgets 
but welding details and welding construction 
gress much more rapidly than one which tries to mix 
o methods of fabrication. 
re should be tn the architect's office a welding engi- 
duties are to 


steel 


charge of all steel work—whosse 


re and supervise all details of the structural 
rnamental iron necessary for each set of plans lea 
y the < iffice. He 


test welding developments 


should be primed to the minute on 
and thoroughly familar 


the most approved systems of welded details and 


methods of testing 


he latest and most satisfactor\ 


shed welds. In fact, he should be in every way an 
rt on welding as applied to structural steel and 
| iron, 
ewise the steel contractor should be thoroughly 
with welding costs, methods of welded 
nd erection, and all the little tricks necessary to 





Welding Engineer, Manchcater, N. H 
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bigs. 23 and 24 show top reinforcing curbs for open 


vessels in the lighter plate gauges The reinforcement of 


tanks in gauges too thick to flange is 


accomplished by 


welding steel angles, as in steel work. Pure nickel sheet 


may be applied over the top flange of the angle and welded 


to the nickel-clad plate, if desired. 


Figs. 25 and 26 may be used for flared and dished cover 


] 


plates on vessels that operate under pressure or vacuum. 


Jackets are readily welded to nickel-clad vessels as in 
and 29 \ny 


in solid nickel or 


of bottom outlet. either 
nickel-clad steel, be attached. 
nickel to 4” 


Figs, 27, 28 type 


may 
Forged tappe ad 


welding flanges in_ solid 


[.P.S. are available and may be appled either as shown 
in Fig. 380 or 31, with preference given to Fig. 30. Small 
tappings, about 2” [.P.S. and under, may be machined 
from solid nickel bars and welded as in Fig. 82. 


~- 


> 


Built-up flanged fittings shown in Figs. 33 and 34, or 


loose flanges shown in Figs. 35 and 36, are suitable for 


outlets to 6” LPS. Figs. 37, 38, 39 show suitable designs 
for large outlets, handhole, and manholes. Fig. 40 may 


be used for large flanges and isa particularly good design 
for bolted joints in evaporator shells, or similar large ves 


when machining facilities are available for facing the 


SEIS 
flanges 
make every saving possible through the use of this most 


} 
| 
i 


econonica 


Then again, in the shop of this same steel contractor 


there should be a welding engineer looking after all shop 


welding details, hiring and training all welders, super- 


vising all welding operations, inspecting all finished welds 


in short, in full charge of all parts of the welding pro 


vram 


()n the job itself held welding operations should be 


in full charge of a thoroughly trained and competent 


welding engineer 
Why shouldn't all this 
Why shouldn't 


direct. or by the architect for 


Wot k be 


there be employed by the owner 


correlated under one 
head ¢ 
the owner, one welding 
engineering concern which would take full charge of the 


welding program clear from its infancy—its inception in 
down through its develop 
in the field 


correlate activities all the 


the office of the architect 


ment in the shop to its completion 


one group 
ot welding experts, which could 


way down the line, saving duplication of effort, chances of 


f 
s 
f 


misunderstandit errors and resulting in 


unitv of thought and action as could not be 


accom 
plished in any other mannet 


Some dav there ill be in effect just such a correlation 
of effort, not only in the welding but in all branches of 
the construction lhe vl] ich has been a doubting 


public is becoming ‘we g¢ minded.” It is accepting 
with confidence welded designs and welded details. Cities 
are permitting welded construction for all field work on 
new office buildings—doctors nurses are demanding 
welded construction f held work on new hospitals 
ind asvlums—te ers nding welded construc 
tion for all feld work on new schools and colleges 

We shall see steel mills in the future turning out many 
new and rad v differe hapes designed especially for 


] “rie treaacting ne es LA ] = > , ¢ , ° 
welded constructi and welded details very greatly sim- 


pine and thor ug] i} standardized and complete hand 
books of such standards in common use in all steel con 
striction off 








In order to increase the production rate of welding machines 





without loss of quality one must study all of the variables 


which affect the job. Here is an outline of control methods 


which take care of the principal difficulties encountered. 


Problems in Machine Welding “5 
By J. L. Anderson} sm 


USION welding practiced mainly as a manual opera 

tion, and therefore not generally recognized as a mass 
production process in the accepted meaning of the verm, 
has led many to attempt the mechanizing of this operation 
in the production ofa yreat variety of sheet and plate 
metal articles of commerce. 

Unitke machine tool operations or chemical processes 
that and 
standardized through long experience, the application of 


utilize materials methods which have become 
welding by mechanical means applied to many types of 
products necessitates considerable trail blazing before real 
success can be achieved. ‘Too often efforts are made in 
this direction considering only the mechanical set-up, or 
the 


materials 


the mechanical motions required, disregarding vari 
ables that must be reckoned with not only in the 
employed, but those also which are developed or are 


encountered oftentimes as a result of or inherent in the 
material or in the welding process itself. 
Advantages of Manual Welding 


In the usual hand welding operation a grade or quality 
of materials may be employed, which, while not offering 
the ideal condition for satisfactory welding, still permit 
the experienced welder through the exercise of more in 
telligence than he is usually given credit for, to produce in 
a way that appears to satisty. 

The problems which may be encountered are the varia 
tion from standard of the material which he is welding, or 
of the adding material, or it may be the condition of the 
equipment, either directly or indirectly employed in the 
welding operation, or it may be the previous preparatory 
operations inaccurately performed. Notwithstanding all 
this, by the exercise of intelligence, good judgment, skill 
ana patience the welder ts able to pr xluce in an acceptable 
manner, 

Mechanical operation of the welding torch under similar 
conditions would scarcely result in success unless pro 
vision is made in several portions of the apparatus to 
compensate for these conditions, or unless the welding 
method is susceptible of modification more or less inde- 


pendently of manual control, 
The Material Problem 


In the matter of material, for instance, it may be that 
under fusion it foams, or perhaps it 1s sluggish, and does 
not flow freely, it may be too fluid, or it may erupt in 
spots as it congeals, leaving cavities or unbroken bubbles. 


*From a paper presented before the American Welding Society, New York, 


{pril, 1982 


t Research Reduction Sales Co., New York, N. ¥ 


Enoineer ler 


Whatever the difficulty is, it is obvious that a 
machine of itself cannot overcome these difficulti: 
matically, although they may be subject to correct 
der proper conditions through changes in proce 
adjustments in the mechanical set-up. 

The same holds good to a very considerable ext 
the trouble is one of variation from standard in th 
material. Much can be accomplished in the matt 
securing quality material of the right kind by cl 
operation with the supplier. 





Cooperation With Material Supplier 





Steel companies supplying large requirements t 
fieation or otherwise, will invariably endeavor to 
or modify mill procedure, or will select and process 
rial of known characteristics in order that speciti 
may be attained in welding, obviously it is more 
and more economical to apply corrective methods 
source through cooperation, even at an increased ¢ 
ton, than it is to vary welding procedure, or techni 
probably a continuous expense, or to modify equip! 
or sacrifice efficiency in the manufacturer's plant it 
to secure perfection in weld metal quality. In other 
if the steel mill can, with metallurgists and other int 
men, modify mill procedure, or supply material ot 
factory composition, it is foolish for the manufacture: 
attempt to make similar corrections in the weld 
with less qualified employees. 

l‘requently it is found that there is gas entrapped 
weld as the metal solidifies which tends to erupt in 
grouped relation, leaving cavities which do not, as a 
penetrate the entire thickness of the seam, but whi 
frequently referred to as pinholes, gas pockets, et 
are invariably charged against the welding process 
perience has taught that the difficulty is generally « 
tered when inadequate or when improperly drawn s 
cations are submitted, and while material which | 
this way does not seriously affect steel quality 
interfere with weld quality. 


Effect of Gas in Steel 


When gassy steel is encountered it is far mor 
some in mechanical welding operations and may not 
be noticed in hand welding, due to the great differ: 
the welding speed. The hand 
slower rate of progress keeps a mass of metal fluid 


welder by reason 


; : | 
longer period; obviously then, the problem is a s 
one for the mechanical welding engineer, but it is not ) 
so simple as all that, for due to the higher welding 
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ereater concentration of heat, he cannot permit 
sal time for fluidity to exist, due to the possibility 
ermelting, but he can, under proper conditions, pro 


the melting time by progressive melting and accom- 
sh the Same or the equiv: ilent result 

ostly errors are often made by assuming that material 
test of 


is equally 


withstood the 
some Other method of production, 


is satisfactorily experience 
suitable 

machine welding. As a matter of fact, the require- 
ments for production by machine welding methods 
gre exacting, if high weld quality and close manu- 


facturing tolerances are demanded. 


In this connection 
ve well to remark that correct chemical analysis 
is not an assurance that weld quality will be satis- 
factory and the cooperation of the 

portant in securing material which not only 


mill is therefore 
meets the 
nical and physical specifications, but also behaves sat 


factorily when it 1s remelted in the welding operation 
Mechanical Principles Control Design 


matter of machine and apparatus design and 


e have something that is purely mechanical 
ase gehorwech of 
hat extent the 


tenance, 


results will clearly indicate to 


results are directly traceable to correct 


ess of design of both machine and welding apparatus 
he same 1s true of the results as they may be affected by 
chine or apparatus condition. 

[here are several important factors which should be 


atfect the result. 
holding the mate 


operation also as it 1s 


nsidered in machine design, as they may 


usidering now only the facilities for 


to be and the welding 


various other 


welded, 
tected bv factors. 


Heat Effects 


the heat effect. Heat 
all welding operations and the absorption 


Let us consider for moment the 


he basis of 


eat brings about conditions which the welding machine 


the operator must counteract in order that acceptable 
velds may be produced at all times 

In machine welding operations the absorption of heat, 
vhether extremely localized or more generally distributed 
ets up movement of the metal which manifests itself in 
rious ways and the amount of movement or distortion 
ith which the designer or operator must contend influ 


the 


ces not only design of the machine, but very fre 

uently the method of heat application and dictates the 

necessary welding procedure, as well as mechanical and 
ther adjustments. 

Dimensions of Stock 

[he thickness of the metal to be welded and the form 

which it is presented to the welding means, also govern 

to some extent the type of distortion which occurs. In 

peaking of distortion, it is not my purpose to convey the 

lea that the entire part is caused to warp out of shape, 

rather to call attention to an extremely localized con 

m which occurs immediately at the welding point and 


the heat 


metal returns to normal temper 


ch disappears almost entirely when applica 


is removed and the 
re. 


\s an illustration we ill consider first the straight ] 


seam weld in which there are two principal reactions with 


Which we must contend. One is due to the rate of heat 
nsmission which causes the metal to curl downward 
ugh surface expansion because the surface absorbs 


taster than it 1s transmitted throughout the thickness 
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of the metal, and because « and greater 


portion of 


ft Hexibility pro- 


surface to thickness, the thinner sections are 


most seriously affected in this respect 
Distortion From Restrained Expansion 


The 


strained expansion 


other is the which is the result of re- 


This is manifested by a bowing up- 


distortion 


ward or downward of a portion of the edge sometimes 


independent of the first mentioned result, but frequently 
in combination. 


As a 


forms, 


both 
r less degree in all 


fact. this distortion, 


is always present to a greater o 


matter of usually in 
welding operations, depending upon the type of material 
and thickness, particularly when the unsupported edges 
are unduly exposed beyond the control portions of clamp- 


ing or holding devices employed positioning the seam 
edges. 


It is frequently noticed that one edge of the seam will 
the while the other edge will 
at the same relative point take th downward curved form, 
the alternate 


depending on what forces are at work 


assume raised, bowed form, 


or both may assume same form, or even 


from time to time, 


in various points This condition of distortion 1s more 
less continuous from the beginning to the end of the 
seam and progresses with the welding operation. In fact, 


it is part and parcel of the welding operation, and compels 


recognition on the part of the designer of the machine, in 


order that the welding machine 
and the 


performed. It is 


will function as effectively 
welding 


as it should g operation be 


which the 


successtully 
a condition of welding ma 


chine will be 


operator conscious if he is determined to 
produce the finest possible weld, and he will, insofar as it 
is possible, personally make adjustments to minimize the 


_ the changes in design 


or procedure to accomplish the desired results 


comdidicn: or stipulate, if he is able 


Remedial Measures 
] 
i 


More 


more generally spread heat, de- 


This remedy les in one of several modifications. 


concentrated heating, o1 


pending on the means of seam control, or more positive 
Much can 
results of this tendency of metal 
the 


means which will restrain its erratic 


seam control if speed is not to be sacrificed. 


be done to nunimize thi 


to move more or less erratically under influence of 


concentrated heat by 
controlled movement 
the 
at least utilizing 
the 


novement by for 


and 


ins 


providing mez 


oftentimes forcing this movement to assist in 


performance of the welding operation, or 

and controlling the forces to 1 

id often the 
Nothing r has 

] 


expansion as this 1s not usually 


Iprove weld strength 


weld quality 


been said of the general lateral and linear 
and 1s over- 


pr‘ )- 


troublesome 
two 


shadowed to a considerable extent by the more 


nounced forms just mentioned 


Considering these remarks as applied to material which 
has been formed to some predetermined shape, we will 
find that the same forces are at work but that a totally 
different result is produced 

Tube Welding 

Let us first look at the welding of an open seam tube 
by the gas weld process 

We find that the first noticeable effect of the he at 1S the 
release of the strains introduced in the forming of the 
tube, and its edges tend to separate due to the heat effect 


on both internal and external surfaces followed by a 
upper 


which 


straightening out of the curve of the quarter as 


the rolling strains are further released, not only 
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causes the seam edye s to open further, but causes them to 


present a perceptible angle to each other in the edge faces 
which were originally practically parallel. 

l'urther heat absorption then causes the edges to assume 
a partially 


bowed form, longitudinally restrained to a 


considerable extent by the shape and form of the tube 
ind more particularly by the controlling members of the 
welding machine, while in addition the entire tube within 


controlled or uncontrolled limits assumes a decidedly 
howed form due to the effects previously mentioned, plus 
the more general but graduated heating of the entire cir 
cumterence of the tube, but particularly the upper quar 
ters of the tube 


\s the 


this condition of 


tube travels and the welding operation pro 


yTeSSES, distortion reaches a maximum, 
and adjustments provided in the machine design for the 
control and utilization of such effects are made in action 
or otherwise, which counteract and at the same time utilize 


+] 
il 


« result to produce better welds more economically than 


would have been possible otherwise. By this I mean, that 
having adjusted for this progressive distortion and to a 
considerable extent assumed control, it is possible by the 
disposition of the heat application and its intensity to 
utilize the conditions set up by distortion to secure through 
penetration 


greater welding speed and more mechanical 


working of the metal 


Why Correct Forming Is Best Control 


Immediately the thought occurs why not deliberately 
set up conditions that would produce these results rather 
than attempt to counteract and utilize them advantage 
ously Che answer is, that regardless of the steps taken 


cold 


the same conditions recur in either modified 


to duplicate in the conditions which 


heat 


State occur, 
unde 
or exaggerated makes it 


form which frequently more 


dithicult to secure desired results. It is more desirable to 
attempt control by deliberately reducing the resultant dis 
tortion by reason of working out a forming procedure 
that takes into account known results of specific types of 
heat appheation 
While the hiddet 


meident to the welding operation may not be particularly 


variables and the distortion which is 


troublesome, the result of this combination of conditions 


which is very apparent at the completion of the operation 


may have attected the operation during its 


progress 
through the strains set up which the machine design must 
be able to counteract in order that the otherwise controlled 


condition S are not upset 


These are the longitudinal and transverse contraction 


which follow the 


stresses 


1 
weld and reach their maximum 


effect on the welding operation when the welded portion 


has cooled to the lowest degree while it is still within the 


control or contines of the machine hese two stresses 


may be of unequal value and therefore the effects of the 
more powerful will become evident while the other, al 
though undetected, may be exerting an appreciable effect 
upon the results 


Unequal Heat Absorption in Circumferential Seams 


ht butt seam is usually the operation which 


Phe stralyg 
brings to the attention of the experimenter or the operator 


the forces tl 


at are released or the problems that must be 


surmounted in ordet 


to satisfactorily weld a seam: but 


the solution of problems involved in straight seam weld 
ing are only moderately helptul in successfully applying 
a circumterential seam 


mechanical welding to 
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forces 


While the 


frequently are not so pronounced, but there 


same must be reckoned 


tional condition of unequal heat absorption o1 
which, if it is allowed to persist, gets entire] 
trol by progressively creating an effect of une 
eter in that one edge will endeavor to rise above 
and when the starting point is reached a 
left to that 
When this occurs, it is frequently found 


buckle 1s indicate something yw 


“S 
= 
So 

Pp 
~ 


verse contraction stress has also played a 


vented mechanical control by taking advanta 
opportunity to slip under the elevated edg 
vating the trouble. 

let us now consider a more complicated oj 
one which is perhaps more frequently attempted 
more discouragement than any other type of ma 


ordinarily attempted. 
Typical Problems Encountered 


Reference is made to the circumterential we 
two deep drawn, stamped or rolled sections wit! 
sides, or a stamped section joined to a rolled s« 
straight sides or dissimilar sections with simil 


edges. 


This type of operation offers difficulty 


of the problems of holding and controlling edg 


while at the same time permitting free or cont 


~ 


} 
Tile 


pansion as May be necessary by reason Ol 
parts to be joined. Consider, for instance, 
ential butt weld in a plain, fairly light sheet st 
which must be finished to leave no trace of 

Circumferential expansion of the entire part must 
sidered, and uniformity in both meeting edge | VM 
maintained, while in addition there occurs the 
localized expansion which results in a bulged 
and which must be maintained uniformly in bot! 
edges in order that complete and equal fusion 
duced between the opposing edges. We are compe 
to recognize the longitudinal expansion which 
force the edges away from each other and may « 
sent the unwelded opposing edges from meeti 
interfering with the satisfactory complet 

tion, 

In this type of operation it is generally exp 
provide for modification of the heat appli 
progress of the weld to counteract and control 
expansion and uneven heating through variatior 
heat 
thereby secure approximately uniform conditions 


conductivity of away from the weldit 


out the complete operation. Every welding 
the circumferential type is often an individ 
because of variables of different kinds 
degrees are encountered in similar parts v1 
who by reason of their type of products utilize m¢ 
welding on formed parts can very considerabl 
welding costs by instituting an inspection opet 
quantitv warrants which will permit segregatior 
likely to be influenced by measurable variables 


such lots through the welding machine u 


of control which will insure greater success 
over-all cost than if welded just as the , 
selected bv the operator. 


Control of Major Difficulties 
Without going into detailed explanation 
corrective methods for each individual conditi 


(Continued on page 3% 
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Figure 1. The 3-Inch A. A. Mobile Gun in Firing Position 


Ordnance Making Revolutionized’ 


By Major G. 


V RN welding had never been used in the con 
v4 struction of gun carriages by the Ordnance Depart 
United States Army, until the work described 


j 


is undertaken at the Watertown Arsenal. In fact there 


strict ruling against the use of any welding what 


connection with gun and gun carriage 


is considered that welding was not only an unsatis 
method of construction, but dangerous, as prac 
rts of the carriages were called upon to resist 

rvé pact torces, 
with Ordnance 


lithcult for one not familiar 


‘ earners oe 1, ] Ph Re f- oe oe 
i ee ippreciate the dependa Mitty Which mus rr 
nto a piece of Ordnance rhe requirements for 

; aie ’ ; : 
h and long life are usually far beyond those which 
be considered satisfactory for commercial ma 
s. [he reasons for this are readily understood when 
5 sidered that Ordnance in war must functio1 nder 
st adverse conditions in the tield where repairs are 
y ficult, if not impossible make. A sing 
e to a weak Or! detec 1V¢ irt ma esult 
Pv * 1 p « a 1 
ical ( several men lf a piece OT artillery goes 
+ e ] -} 14 
ACTIOI ora tew minutes, due to a mechnank 
] ] ] 3 ; 
Whole value mav be lost Chis would not 
st mmercial machines which could be repair 
oS” Antiaircratt Mount (Mobile) shown in Figure 
he best ; Gti a: aie ; 
» sciects as the best carriage to test the poss es 
qaing gun carriages, tor the Tollowing pri 

, ab paper | Ma Bar? hich s au 

; Se i Lincoln i af ding |! ( tior 
n Ele Compan M Barr s r $ 8 
’ ginal f nsists ¢ na 1 
’ n, data and tograph 7 ete } 
t a ers ] he he t 
; 
? ’ MW j 
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It represented the most modern type of post-war gun 
United 


was under production at 


carriage, which had 
States Army This 
Watertown Arsenal 


its members were subject to severe road 


been standardized by the 
‘“aTT1age 
It was of the mobile type, i. e., on 
wheels, and 
shocks in addition to the impact forces due to firing. The 
ige were highly stressed and 


The 3” A. A. Mount 


originally mace ilmost entirely of cast steel, had passed 


principal parts of this carri: 


of intricate desig1 which was 


} 


all tests, had been standardized, manufactured and issued 


to the service bstitution of welded parts 
could be 


parts tor this carriage re would be little question con 


It was felt that if a success made of welded 


cerning the successful application of welding to other 
tvpes Of artillery 

Phe 3” Gun Carriage is shown 1n the traveling position 
In hgure 2 : 15 3 ed so as 1 form as compact a travel 
is trailed over roads and 


Although 


successfully travel at 


ountry | nd a suitable prime mover 


speeds up to 4 iles pet ur, without damage to the 
various mec] Ss Ss 

igure 1 shows the unit in the firing position. The 
tront and rear two wheel bogies have been removed and 
the mount k red to the ground by means of screw jacks 
ult into the carriag The long arms, called outriggers, 
in this position have beet ened and stand at 90° to 
each other when flat upon the ground. The mount is so 


designed that although it is not anchored to the earth i 


ts orientation when the 


Che pedestal s also made of cast steel. The four 
main Outriggers are secured to the pedestal by means of 


egers to swing in 
folded 


heavy pins hich permit these outri 


norizonta ] il Cy I thus pe together tT 
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form the trailer wuly. leach outrigger is in three sections, 
The 


steel, then of cast 


which are tolded when traveling. 
at first, 
to which “IT” 


main outriggers, 
steel ends 


When traveling, the 


were made of cast 


beams were riveted 


gun carriage is supported by 2 wheel bogies. Two half 
elliptic springs are mounted on each bogie axle. The 
springs, in turn, are secured to the bogie frames, which 


were also originally ot In addition 


steel. to these 
are also the elevating and traversing 


cast 
main members there 
mechanisms which are used to give the gun the required 
In all, there 
are 1211 different parts used in the construction of this 


elevation and angle of traverse or direction. 
carriage, only the principal ones will be described. 
rhe 


recoil and 


top carriage directly supports the gun with its 


recuperator mechanisms. It is called upon to 





Figure 2. The Gun Ready for the Road. 
Outriggers Form the Trailer Body. 


Note How Folded 


take the direct shock of the discharge of the gun and to 
transmit this load through the pedestal and outriggers 
to the 


ground. The gun swings through the two main 


arms of the top carriage, its elevation bemg controlled by 
the elevating mechanism secured to the top carriage 
This component was originally designed as a one-piece 
casting of section with the lower stem integral 
Important steel castings, such as the top carriage, are 
\-raved at Watertown 
accepted for use as gun carriage parts 


when XN 


sometimes the Man ATMS and sometimes neat 


\rsenal before being 
Many of 


thoroughly 
these 
castings raved were found to have shrinkage 
cracks, 
the trunnion supports. The number of rejections became 
alarming 


In attempting the redesign of the top carriage it was 


of course necessary that the new part have the same 
general exterior contour as the cast steel top car 
riage, mn order that no other adjacent members would 
require modification. It was decided to use a medium 


carbon steel plate thick, which would produce a top 


carriage of about the same weight 


\ number of these welded steel top carriages were then 


constructed, assembled to carriages under manufacture, 


and issued to the proving ground and using service for 


tests. All of these top carriages were found to be satis 


factory and passed all tests There were no failures 


These experiments convinced the writer that this mem 


her could be successfully made of nickel steel, thus 


securing an important saving in weight. Weight saving 
is of great importance in mobile gun carriages, as it 1s in 
commercial vehicles and machines 


the case of mobile 
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\n experimental top carriage of '4” ni 
next designed and built. The construction 
of the 4%” welded top carriage except tl 
caps welded to supporting ribs were subst 
forgings at the trunnion beari 


separate ngs i 
of drawn seamless tubing was used 

When completed, the relative weights of 1 
and the welded top carriage of '4” nickel 
follows: 


Cast Steel Q75 
\\ elded Nickel Steel 607 
Saving in Weight 368 Ibs 


This welded top carriage is shown in | 
pedestal for this carriage was originall) 
about 42” section. The physical requires 
steel for this part were the same as for 
This was not as difficult a steel casting t 


Many 


to be warped, especially the two pointer 


carriage. of these castings, how: 
at the base, which were often curled uy 
difficult 


lines sO 







to lay out the 
that it would cl 


It sometimes 
shift the 


very 
center 


Figure 3. Welded Top Carriages Made from 
Steel. 
pedestal was the next part of this v 


sidered for welding after a success had 
welded top carriage. It was decided 
once in the design of this part, in maku 
possible material consistent with = stret 
lor the sides of the pedestal, 5” nickel 


+ 


selected, while and nickel steel 
tor other parts. 
The relative weights of the cast and 


shown in Figure 4 were found to be as 


Cast Steel Pedestal (finish machined 
and Nickel Steel Pedestal finis 
machined ) 
Weight Saving 
The intermediate and outer outriggers 


as to he above the main outrigger when 


the carriage was first built the inner 


members were made of cast steel of the 
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rhe outer men 


| for the top carriage and pedestal. 
onstructed of cast steel ends to which steel plate 


s riveted. 


the cast outriggers were found satisfactory. it 


thought that at least the inner outrigger could be 
ved by using cast steel ends to which an I-beam 


vas riveted. This was tried but without anv ma 


saving in weight or cost. 


he next move was to reduce the weight of these out 
ers by using heat-treated, aluminum alloy castin; 


esigning them t 


» obtain the requisite strength and 


ese outriggers have again been redesigned using 
7 


nickel steel plates and will soon be placed under 





onstructon welded nslruc n 


Cast Steel 


At the Left is Shown the Old Cast Steel 
The Welded Design Is Shown at the Right. 


Pedestal. 





luction The requirements of keeping the weight 

hin that of the aluminum alloy outriggers has been 

et to all practical purposes. This 1s possible, when it is 

‘ sidered that nickel steel has a proportional limit nearly 


} 


times greater than cast heat-treated 
le the 


aluminum alloy 


1 


modulus of elasticitv of steel is also three times 
“a gf Fat 1} | 
aluminum. The weights of the cast steel, built up. 
num and welded outriggers follows 
Weight Last Weight o1 
cel Weight of W elded 
Aluminum Nickel 
(195 H4 


outriggers O00 2 500 1.765 1 668 
‘ lediate out? veers 1 3600 Or ROW) 
outriggers 720 HX 540 
$740 © 2.50 2845 3,008 
| | : 
e the aluminum Outriggers have given satis OT\ 
ly - . + “ | | 4 

sin service, it is felt that the meckel steel outriggers, 

' . ] +] 1 9 } 
rst set of which has recently been complete nd 


is considered that the elonga 


are superior when it 


t aluminum allov is but 64; as compared to 18‘ 


~] ] + , ’ + } } 
ickel steel. In the event of an accicent su iS tiv 
urning of the carnage which might produce stresses 

] - 1 7) ] 7 | 7 vr? ) 

the normal, an aluminum outriggs nugl Ss 


+] ion e ‘ Ried | 
the nickel steel beam of the same streng 
} ‘ _——- } Sannie . . } ancl 48 ] 
| end and could be straigl tened and used agi 
woogie frame indicated that it could be 
; 
unit V using welded 1 Ke ste | es 
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thus eliminating all the machining previously required to 
pernit the hve separate castings to be joined together. 
The weights of these frames are as follows: 
Front Rear 
Bogie Bogie 


lrame 


Lbs. Lbs. 


Frame 


Cast Steel S90 558 
Welded Nickel Steel 430 380 
This frame illustrates very nicely one of the ad- 


that of making it 
possible to weld separate members into a unit, thus elimi- 


vantageous characteristics of welding; 


nating all intermediate machine work which was formerly 
necessary to permit the separate castings to be assembled. 


Due to the success of welding guides on the gun, a new 
tvpe of cradle made of welded steel plates has been de- 


signed for this carriage his cradle, which is now under 


construction, is shown in Figure 5.) One of the principal 


welded cradle will be lightness. The 


relative weights of the two cradles are 


advantages of the 


as follows: 


Cradle of cast steel, unfinished (actual weight ) S88 
Weight of welded nickel steel crade (computed ) 330 
estimated saving in weight 258 


Welding, as a result of 


is ploneering work which has 





been done at Watertown \rse nal, has become so well 
~ ~— 7 a 
~ Sah) 
or 
a | = - ~~ 
i a ah FF 
, ae | 
es _— Pee <J) 
’ “a ——— 
Figure 5 Welded Cradle for Gun with Welded Guides. 
established s OCeSS ¢ manufacture, that several 


new types of Ordnance have been built recently, in 
so that the parts were 


Whe 


welding was adopted at the outset 


— 
4 
4 


designed originally as welded members 


done the welded parts are invariably lighter 
cated, more easily fabricated and conside rably cheaper. 
In considering this 3” A. A 


Carriage, it must be borne 


in mind that this 


ture to be 


was originally designed as a struc 


welded 


built of cast steel members and that the 


members followed closely the design of the steel cast 
ings, which they replaced. It would be advantageous now 
to redesign this carriage from the ground up, on the basis 
of using welded steel members throughout Such a re 


placing carriage ( 1 be nuch simpler, would per 
c lee *¢ ] ta 7 

nit of more 1 prod on and hence woul e ver\ 
ener cl Cap 

In this work it has beer hat designs can be made 
of welded members which would have been impossible 11 
cast components had been « oved. Our experience has 
| that DS ie inne eM Semen = 2 2 1 
shown that welding opens an entirely new field to the 
designer ot Ordnance material, which will have a vers 
tar-reaching effect on the Ordnance ot the future 








The solution of a difficult fabrication pro 





found in a combination of (a) careful set 


correct current adjustment, (c) multiple-la 


cedure, and (d) peening as soon as possil 


metal is deposited 


. 


Welding Chrome Vanadium Steel 


By E. R. Corneil? 


_ fabricating certain types of equipment from 
tubing the general practice has been to join the ends 
by using flanged fittings this method of fabrication 1s 


CXpensive, requires considerable space 


for installation and must be carefully 
fitted to insure a tight jomt, while a 
welded jomt does not require exact 
machining to assure tightness, vet 


vives a better appearance and above 


all, it can be made at a lower cost 


Ikven with these major advantages in 
favor of the welded joint, the element 
of doubt and the lack of information 
have deterred its adoption for high 


pressure work where alloy steels are 


used such as the chrome vanadium 
steel to which this article refers 
It was proposed to fabricate a 


piece of equipment using tubing hay 
ing inside diameter of 254” and 


an 
a wall thickness of i,” This equip 
ment was to operate at a pressure ol 


\ COM) 


plete flanged joint in this tubing cost 


5,000 Ibs. per square inch 


approximately $20.00, while a welded 


joint could be made for less than one 





fifth of this amount, provided good 
lds could be produced without making subs¢ 
quent heat treatment of the whole equipment necessary 
fabri 


the 


at treatment atte welding be 
the 


necessary 


welding was out ot question due to 


le cquipment 


| 
In manv such cases 


the heat treatment subsequent to 


welding is the greatest deterrent as this requires expen 


the welded 
Much equipment which should be welded 


sive equipment and especially so if finished 


parts are bulky 


therefore, 1s fabricated by other means, the heat treatment 


presenting such a tornudable barrier that further thought 
is not given to the problem. Often a welding procedure 
might be used, however, which would result in joints as 


efficient as those receiving heat treatment and thus permit 


ready fabrication at a substantial saving 


In attacking the problem it 1s essential that the compo 


Information of this nature 


be 


sition ot the steel be known 


furnished by the manutacturer generally can relied 


upon. ‘To eliminate errors, especially 1f the steel has been 
in stock, it is advisable to have an analysis made by a 
laboratory specializing in this type of work. Besides 

t Welding Consultant, Roessler and Haaslacher Chemical Co., Niagara Falls 


obtaining the analysis of the steel, it is well 


physical characteristics and the heat treatment 


it has been subjected. 


Referring to the steel tubing in qt 


l¢ 


made of a composite sample taken from 


was determined as follows: carbon 
0.73%, chromium 0.97%, vanadium 0.15 
according to the manufacturer’s spe 


Cc 


1 


»)) 


ty 


¢ 


( 


annealed with a minimum yield point of 


square inch, 


The analysis of the steel forms the 


the welding rod. 


filler rod which when deposited wil 
the 
found on the 


similar to the metal welded. In 


such a rod can now be 





1 
| 


1 
} 


i) 


1 





( 


ati 


LS1S 


It is in general good pr 


t 


a] 


Ag 
CH e 
Fig. 2. Bend and Tensile Test Specimen 
factory rod cannot be obtained in this 
facturer of steel can often furnish the 


supply information as to where it ma 
\ very 


weld 


rew 


any equipment requiring 
the 


welding 


withstand  pressurt Since ady 


the 
Phe composition 


electrode, choice of a 


he 


steel, the shape and thickness of the 


simple. and the 


\ 
\ 


vears ago it was thought 


uniform 


ent 


a 


1 


and the service expected are some of tl 


} 


be considered, as only occasionally c: 


obtained by either the metallic 


torch. 


processes and sj 


are o1 


in) 


1 


specimens similar to Fig 


- 


) 


t 


Da 


In the case in question welds wert 
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m ind tested with results shown in the following The brittleness extended some distance from the weld and 
. heat treatment would be essential to restore the steel to 
(b) . Tensile Elongation its original properties. .\ comparison of the photomicro- 
pr sample Yield Point Strength in 2 Remarks eraphs (Figs. 5, 6 and 7) shows that there has been a 
10 . BD ded -- © ~, ‘ ey: 2 . 
(nwelded 63500 ep 29.5 ( Good ductility considerable erain grow th in the parent metal adjacent 
sas (as Welded 78500 nner Weld unbroken ss / ae ae 
. ‘as Welded 89500 S9500—i(‘i‘(iw‘*CC‘C ‘ k Weld unbroken = '° the weld made by the torch while no grain growth 1 
Gas Welded 82400 84600 =... Weld unbroken = the parent metal adjacent to the metal applied by the are 
ire Welded 56500 68000 6.0 Broke in weld i eee ' sks etc Biter ee 
ire Welded 58000 73000 11.0" insaiin: tin Goan Is to be note | Phe ps veld I bat could be bent without 
ire Welded 56000 68500 6.5 Broke in weld fracture as shown in Fig. 2 and it would appear that heat 


treatment 1s unnecessary. 


The typical method of machining and _ setting up the 

















tubing for are welding is shown in Fig. 3. As the weld 
ing must be done on one side only and it was desirable 
to have a smooth jomt on the inside with the assurance 
that the weld was completely through, the tubing was 
bevelled at 45° except the inner 1” which was left pro- 


jecting 1/16 These projecting portions allowed sufh 


} 
| 
| 


cient width at the bottom of the groove to permit the 





ready manipulation of the electrode in applying the first 
bead. Care was taken that the sections of tubing were 
1 


accurately lined up and the ends spaced 1/16” apart. The 


ip | — 4 —_4 
aT 


(Ta ‘4 


surfaces to be joined were cleaned thoroughly just previ- 






ous to welding 


In the condition as deposited the weld is essentially a 
casting and therefore somewhat inferior to the rolled and 





forged parts which it joins. In addition to the coarse 
crystalline structure there mav be high internal stresses 
LILTLCHVL = LTLZT7VOD even though they have been partially relieved in a ductile 
of Oo its plastici eening or hammering the weld 

LUFLYING BEADS weld due to its pla ty. Peening or hammering the wel 


not only removes the slag but deforms the ductile metal 








Fig. 4. : 
in the direction required to relieve the shrinkage stresses 
eld point was taken as the stress producing a d Peening should be done as soon as possible after the weld 
of 0.01” in 2” under load It was measured is made. Each layer of weld metal should be relatively 
center of the bar or across the weld in each in shallow as compared with the total thickness of the joint 
\s the yield point of the parent metal was some as the heating of the previously hammered layer of weld 
igher than that deposited by the are, the elonga metal by the next one laid on top of it causes the plastical 
shown tor the are welds is almost entirely that of ly deformed crystals to recrystallize and the original cast 
eld metal only. The elongation of the weld metal structure disappears from this part of the weld leaving 
re, is hkely to be 20% The vield point of the it practically free from internal stresses. 
eposited by gas welding is higher than that ot With these facts in mind the beads were applied as 
rent metal which was also increased as a result) shown in Fig. 4 Che lowest current that would maintain 
longed high temperature incident to torch weld 1 stable are was used and closely regulated. The tubing 





Fig. 5 Fig. € Fig. 7. 
sing Ss \ S d take d-\ 
dst \ 1 y x weld he 
d " t X ‘ tru ine nd 
X I ‘ ‘ } I ! 1 e weld 
how! ' ed 
} uv ri } y 4 } T 
! 
ket 
e bars broke in the parent metal more than an Vas set up in a jig at rotat by hand at a speed equal 
i welds. to the rat or Ww ng s t t the cation of the are was 
her investigation of the gas welded bars s ulmost constant bout 3! from the top center of thi 
very brittle, bending less than five degrees tubing in the rectio1 rotatior This procedure as 











re THE W 
venting any of the slag bemg trapped in the 
weld. As tew interruptions as possible were permitted 
in applying each bead which was peened immediately 
upon completion and then wire brushed to thoroughly 
remove all scale 

The specimen as shown in Fig. 1 was made up accord- 


ingly. The flanges, originally designed for the service, 
were used to seal the ends of the tubing for test purposes 
Chey also illustrate the relative size of a flanged joint and 
that made by welding. The specimen was subjected to 
a hydraulic pressure of 7,500 Ibs. per square inch and 
The 
per square inch and still showed no defects. 
It was then tested to destruction. 


weld hammered 


10.000 Ibs 


each pressure was increased to 
The tube ruptured at 
an internal pressure of 28,600 Ibs. per square inch. This 
gives a wall stress of 64,500 Ibs. per square inch using 
the common formula and 82,500 Ibs. per square inch using 
formula. 


Clavarino’s The latter 1s probably nearer the 


actual wall stress 
The rupture extended along the axis of the tube about 
» inches then forked at both ends. It 


metrically located with respect to a circumferential weld 


and was sym 
which indicates that the rupture started in the weld, al 
though examination with the “naked eve” did not disclose 
inclusions, noticeable crystalline structure except in the 
outer layer of the weld metal, or a poor bond between 
the weld metal and the parent metal; in fact, good homo 
geneity of structure seemed to be the case. 

\ second specimen made up exactly similar in ever) 
detail, but the had familiar 


with the procedure, withstood a pressure of 31,000 Ibs. 


after welder become more 


per square inch without failure. As this is equivalent to 


the ultimate strength of the steel in the tubing, it is fair 


to conclude that the welded joints are satisfactory in 


every respect. 
Electric Burning and 
Welding Tool 
By A. M. MacFarland; 

his tool was devised by the writer in 1925 for heavy 
carbon are welding and burning. The device consists of 
carbon electrode mounted so that it will slide in 
a split steel tube. 


a heavy 
The tube is wrapped with several layers 
with sodium 


of asbestos paper, well gummed silicate 


(water-glass). The asbestos paper, thus impregnated to 
give it stability and hold it in position, serves as an in 
sulated base for six or eight turns of small copper tubing 


('4”"x"). The tubing carries a water supply, brought 
in through the handle, and serves both to keep the carbon 
cool and to cool the entire holder. Light weight '4” rub- 
ber hose is attached to the copper tube ends where they 
the attached to the 


nearest convenient service water supply, and the othe 


project) from handle. One line is 


line is carried far enough to discharge the circulating 


water as desired. A small stream of water is kept flow 
ing at all times that the device is in use. In case no ser\ 
ice water is available, a barrel of water and small circu 
lating pump may be used 

rhe the 


inagnetizing the central steel tube carrying the carbon. 


burning or welding current follows tubing, 


The magnetic field thus produced tends to blow the are 
strongly from the point of the carbon, and both stabilizes 


Welding 


n, Ohio 


Engineer, Youngstown Welding and Engineering Ce Youngs- 
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the arc and gives it a strong directional eff 
like the flame of an oxyv-acet 
torch, and may be directed with the sar 


the arc “blows” 


may be held on a sharp corner of a steel 


burn holes of accurate dimensions in ste 
very fast and effective for such cutting 
cutting up old boilers or steel cars. On 
applications is the burning off of rivet 

to backing out the old rivets. Becauss 


etfect, it be used to cut 


steel plate lving in a 


blowing” may 
horizontal 


found that the “blow” will keep ‘the cut 


position 


metal ahead of the are. It is applicabl 
ordinary carbon welding jobs. 


The assembly of the electrode holde: 


difficult. A 1%” fibre tube is used for 


“<a 


© ’ 





Water Cooled Carbon Arc Welding and Cutting 
1” steel tube wrapped in asbestos papet 

Wound around the carbon is 
copper tubing. 


electrode. 
The protective disc is ( 
preferably made of red fibre becausé 

are not apt to stand the heat. »” flexibl 
will serve to connect the water suppl 

tem. 


Because of its light weight and wate 


it 1s convenient to handle and even whet 
S00 or even 1000 amp. are, does not get 
operator to handle. 

Its disadvantages are the necessity 


constant water supply and its liabilit 
rough handling, or burning from accident 
the copper coils to the job, thus drawing an 
ing the coil. This latter trouble may be avord 
ing the coils with a protective wrapping of as 
As the carbon burns away, it may be ted 
in the tube. A carbon thus water cooled wil 

four times as long as one held in the ordinat Pr 
electrode holder. 

The strength of the “blowing” effect may b« 
by varying the distance that the carbon projects 
end of the steel tube. A projecting end of 
inches will cut the stronger lines of the mag! 
and is a suitable adjustment for burning, as tl 
the metal out of the cut \ 


four or five inches will reduce the blow 


blow fused 
the are is stabilized and given direction wit] 
blow to disturb the fused metal, 
ment for welding. 


and 18 a sult 


Although the copper tube specified is very 
such heavy currents, it will carry a big over! 
of the water cooling. Of course there is 
of efficiency, but it is not of much consequence 

To make this tool fully effective and utilize 
netic blowing to the fullest possible 





extent, tl 








iderable circuit voltage behind it. 60 or 70 

re satisfactory than less, because more blow 

zed without extinguishing the arc. 

twenty of these tools was made up by the 

25, and several were used for cutting up old 
cars. Some were used for welding steel] 
rings. 

were rolled up from stock about three inches 
inches wide into rings of about twenty inches 


eter, leaving a gap about two inches wide between 
ls, to be filled up by welding. It was a heavy, hot 


very popular with the welders. Filler rods 
placed in the gap and melted down with the carbon 
elder was using about 400 amps. with a one 
carbon. The entire length of the carbon would get 
i neither the carbon or the holder lasted long. 
it Was very uncomfortable for the welder. One of 
new tools was put on the job and the amperage 
800. Several times more work was accomplished 
ss inconvenience to the operator, and a reduced 
nsumption of carbon. The resultant weld was not of 
hig! erade, but it served its purpose of bridging the 
with material that had some magnetic permeability. 
the coated rods available today for ‘“‘shielded” arc 
this weld could be made clean and ductile. We 
fll the gap with the 7” rods, and puddle them 
probably making about three layers successively. 
is tool forcibly illustrates the way in which an elec 
arc Is responsive to the effect of a magnetic field, 
low an are may be magnetically controlled and dh- 
Welders will find the study of this principle useful in 
eir daily affairs, because a large percentage of their 
ling troubles are caused by magnetic blowing about 
he AT( 
\ caretully studied arrangement of the ground connec 
will often balance the magnetic effects and stabilize 
therwise wild are. The idea of using magnetic means 
t giving the are direction is old, comparatively speaking, 


it } 


as been used for so long a time that it is not 


diy patentable. It 1s now commonly used in auto- 
a velding machines on high speed production work. 
\lthough, as stated, the idea is old in principle, it has 
been developed or utilized commercially to anything 
+] 


e tull extent of its possibilities. It still offers a 
sing held for inventors and experimenters 


> 


Problems in Machine Welding 


(Continued from page 32) 
wing remarks will point the way to overcome the 
dithculties encountered in machine welding opera- 
When machine design can be of a rugged form 
he absolute minimum of operating cost may not be 
|, control may be effected by restraint of move- 
lirections which might interfere with easy opera- 
the average shop operator. In this case the 
< speed will be sacrificed and consumption of en- 
rg ll be increased and very likely weld quality will 
tter, but the result may be all that is required for 
ticular use for which the product is intended. 
re more economical production is required it is 
le to construct machines so that forces are more or 
re strained but ce ynntrolled within close limits and by 
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the use of carefully trained operators secure more eco- 
nomical results without sacrificing quality. 

In this type of design control may be divided between 
the component parts of the machine and the method of 
applying and controlling heat absorption. In other words, 
given a reasonable opportunity the metal in the seam edges 
may be allowed to move naturally and the extent of the 
movement to be governed by the points, at which varying 
amounts of heat are applied while at the welding port, 
sufficient heat is applied to secure satisfactory welding 
conditions at the desired rate of speed. 

Means may also be provided for mechanical control of 
material movement in combination with the automatic 
control through graduated heat and thereby secure more 
positive control at an additional initial cost in machine 
construction, 

It is well to have in mind that the introduction of heat 
is oftentimes the most expensive part of the welding 
operation cost, and advantage should always be taken of 
the opportunity to bring the meeting edges or the parts of 
the seam to a welding heat with the minimum loss of heat 
either into the atmosphere or through conduction or other 
wise into the machine or in any manner extract heat 
unnecessarily from the weld region. 

In closing | would like to say that it is far more eco 
nomical to employ large amounts of heat in a properly 
designed welding machine because the welding speed in- 
creases at a far greater rate than the heating medium 
consumption. 

> 
Welded Steel Transformer Car 


A huge steel car, developed by General Electric engi 
neers for the transportation of transformers, recently 
passed its first tests at the Schenectady Plant of the com 
pany. The new car, with the exception of the trucks, is 
of welded construction and marks a new departure in car 
design. It is estimated that over 5000 feet of welding 
were used in the assembly process. 

For testing purposes, the car was loaded with 141 tons 
of pig iron, or approximately 11 tons in excess of its 
designed capacity. With this total load of about 52,750 
pounds on each of its eight axles, the car was hauled over 
curves and grades. The load was then left in the car for 
some hours and tests were made for deflection in the 
springs and structural members. 








Nearly a Mile of Welding in This New Type of Railroad Car. 


The car, which is of unusual size, is 60 feet long and 
10 and one-half feet in width. It is provided with two 
lifts, one of two feet, and the other of three and one 
half feet. Its height above the rail, without either lift, is 
10 feet. With the lifts, its height is 17 feet. The weight 
of the car alone is 141,000 pounds. 








Pacific Railroad, where this line exten 


bd * Minneapolis. The photographs show1 es a 
Worn Rail Joints ee 


ern section of the city just before the 


* \nother interesting job of this kind is 1 
ul Ing p on the main line of the Chicago, Milwauke 


between the two beautiful city lakes, ( 
By Stuart Plumley; of the isles 1 his work is exceptionall 
and is progressing rapidly westward along 1 
_ welding of worn and battered rail joimts has be track. There are thirty-five welders stret 


come a very necessary part of track maintenance in about one mile of track, each welder having 


recent years. The saving accomplished is very consid ten or fifteen rail joints which he reaches wit 
erable and figures in detail have been published from time — of hose from oxygen and acetylene cylind 
to time in this connection. pomts. 



































Figure 1—The welders are spread out over approximately a mile of track. Each welder is given from ten to fifteen joints t 
depending upon his speed and experience. 
Figure 2—Checking the rail to determine how much steel should be added. In some instances the rail ioints are worn 


than in others, but all of them are buiit up if they are worn to any extent. 


Figure 3—When the rail is heated with the torch a small quantity of steel is added from the welding rod and the we 
hammered until smooth. 


Figure 4—The process is really a combination of fusion welding and forge welding. A little metal is added with the t 
the weld and the surrounding rail head kept at the right temperature and the job hammered until smooth, square and 


Figure 5—When welding has progressed to the actual joint between the two rails, the weld is carried on to the se 
and afterwards cut free with a cutter before the second weld is completed and while the weld is stil! red hot 
Figure 6—After cutting the weld between the rails free, the second rail is completed 


Figure 7—When welding is finished, the torch is used to reheat the finished job, if necessary, and the rail joint is then quer 
with water from a dipper in which many holes have been punched in the bottom. Note the resultant steam s 
joint and the operator. 


ur 


Figure 8—After quenching, the rail head is again heated until the temperature is approximately 650 degrees 


U 


melt the stick of solder which the operator is holding in contact with the rail head and turn it brown 


G 


Figure 9—A view of the finished welded joint before grinaing 
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hes and regulators used upon this work were 


ed by the Smith Welding Equipment Corpora 


\ir 


Smith’s 


ie oxygen and acetylene furnished by the 
No. 10 and No. 12 
sed, depending upon the skill of the welder 


Sales Company. 


rator has had considerable experience and can 
12 
] 


slower 1n 


xl weld rapidly, he is allowed to use a No 


he has had less experience and is 


a No. 10 tip. 


itural speed of a welder is excellent practice 


e is given This recognition of 


s into consideration important personal factors in the 


rf men to do the best possible work ul} 


these tips consume considerable gas per hour 
s reason two acetylene cylinders are manifolded 


her, to avoid too rapid discharge of one cylinder, 


ust n combination with one oxygen cylinder as the 
gas supply. In Figure 1 these units can be seen 
ted down the track together with drums of water 
hing. The men and equipment are spread along 
by a gasoline motor car hauling a train of small 

. specially suited for the service 
e welding rods used are a special high carbon steel, 
ng a carbon content which is somewhat higher than 


ie rail itself. practice is almost one of forge 


Ihe 


ling, because the steel is frequently hammered and 


hanical work upon the weld metal deci 


Ss me eases the 
size and increases the strength of the weld In 
gure 2, the operator is checking the surface of the rail 
re welding to see how much steel must be added to 


e] He has 


e joint to its required ley 
il of the frog and is about to start welding the 


welded 


Figure 3 a puddle has been made on the top of the 
d metal added 
torged while hot, to required shape 


from the welding rod. This metal 


and smoothness, as 


ited in Figure 4. The hammer is rapidly used while 

rch maintains the necessary degree of heat in the 
head Chis procedure continues; heating the steel 

ie rail to fusion, adding weld metal from the 

ling rod: and forging with the hammer: until the 
section of the head is built up. The weld is started 

he beginning of the depression, or cup, as it is some 
called, farthest away from the end of the rail 

\ ng and forging continues towards the end of the 


when the actual joint is reached, the weld is 

tried on through to the next rail and proceeds to the 
the depression. 

Be fore the joint between the two rails has cooled down, 

veld is cut with a cutter, as shown in Figure 5. When 

has been made, welding continues on the second 


is shown in Figure 6. 


en the second rail has been built up to its forme 
ind level, the joint is heated with the torch, if 

to a uniform heat and quenched with watet 

ng a dipper perforated with holes in the bottor lhe 


] 


red degree ot heat before que nel Ing 1s approximate! 
hundred degrees Fahr., which is well e the 
temperature for steel of this carbon cortent 
ching continues until the ra las been « ead, sé 
the steam surrounding the joint and the welder 


in Figure 7, ceases, 
212 degrees Fahr 

> 7 “cl } *7 a3«r) 7 ly | 

€ torcn 1s then again applied to 


ed portion heated slowly and 
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le 1] 


approximately 650 degrees Fa 


be 
top ot the rail, 


This temperature can 


determined by the color of melted solder applied to the 
Fico 


’ . 
1¢ Stick oft 


as snown 1n 


} 
I 


ure 8. In this photograph, 
half and half 


the streak of 


the operator 1s wiping t soldet 


across the top of the rail. It solder turns 


brown within two or three seconds, the temperature ts 
close to 650 degrees Fahr Phe joint 1s now allowed to 
air-cool, which means that the temper has been drawn to 


this temperature and corresponding degree of hard 


ness 


In Figure 9 the completed job is shown prior to grind 


ing, which is accomplished with a grinding machine fol 
lowing up the welding crew he joint ts ground smooth 
and a vee-notch is ground thus chamfering the end of 


the rail at the 


point 
Heating practice on this job closely follows the practice 
fo 


the heat treatment of rail ends to resist 
+} 1] 


Cd DY Mi \I 


recommended 
wear fully deset 
of Welding for the Milwaukee railroad, in an article pub 
Metal Progress for April, 1931. 

Mr. Bowen has given much time and study to the per 
ol 


now in charge of this latest 


1). Bowen, Superintendent 


lished in 


fection welding practice in maintenance work, and 1s 


job of building up worn rail 
joints 


There is a lesson to be learned from this job, 


as ois 


usually the case with most welding jobs and this lesson 


is the value of a thorough understanding of just what 


done in th v of welding and heat treatment 
and careful and tl 


is to be Wa 


oroug! 


organization of men and equip 


ment to produce this purpose. Subsequent heat treatment 
of welds is not 


be 


quiring steel of 


fully understood by many welders, and its 


use can extended to many other classes of work re 


1 
| 


certain degree of strength and hardness 


1b 


> 
Heavy Duty Truck Bodies 
For Hoover Dam Work 


upon the completion of the 


NE of the principal jobs in connection with the con 
struction of the Hoover Dam is the transport 

ing of sand, earth, rock, boulders, and other rough and 
heavy bulk material. By reason of the extremely rough 





Fig The Truck in Action. 
and heavy material to be handled, and on account of the 
tremendous quantity to be moved, specifications were pre 
pared at rders placed for a large number of extra 








te THE WEL 


heavy all steel truck bodies and all-welded construction 


and heavy reinforcements were specified. 


figure | illustrates some of the punishment which these 


truck bodies receive in the work. The view was made 
inside one of the four large diversion tunnels which, when 
completed, are to carry the water of the river through 


the mountain side during the construction of the dam 





Fig. 2. Bottom View of Truck Body. 


l hese 


and are being bored and blasted through solid rock. The 


propel tunnels ‘are each about 60 feet in diameter 
photograph shows a power shovel containing a load of 
huge rocks and sharp-edged boulders being dumped into 
Note that the 
driver of the truck is safe from harm by falling rocks, etc., 
by reason of the cab of the truck body 
part of the all-welded truck body, and an especially nota 


one of these all-steel welded truck bodies. 
also of steel—a 


ble safety feature. Speed being necessary in this work, 
extra abuse is given these truck bodies. Were it not for 
the heavy steel material and their heavy welded construc 
tion, they would withstand this extreme abuse but a short 
time until they would be battered and shaken to pieces. 
Che construction of the bodies is of 6-inch channel iron 
t-inch the 


rhe main longitudinal supports for the cross ribs are of 


and H-columns for main frame or chassis. 


two 6-inch channel irons welded together on both sides 
( bot 
tom view ) and the webs cut out and narrowed at the ends 


intermittently along the edges as seen in Figure 2, 
as shown. These longitudinal members were strengthened 
for side strains by specially shaped braces of 14-inch steel 
plate, and welded securely to the sides of the channels and 
to the H-columns forming the ribs, or main cross mem 
These welded braces add much to the 
rigidity and strength of the body. 


bers oft the body 


lhe sides and bottoms of the bodies forming the main 
inch steel plate, except that the bottom of 
the bed is of double plate construction with a wood center 
The bottom plate of the bed is of 

he wood center for the bed aids in absorb 
the jars and shocks caused by the falling of 


shell are ot 


1¢ 


between the plates 
'4-inch plate 
ing part of 
such heavy material. 

The body shown in Figure 3 is 14 feet long and nine 
The bottom of the bed is six feet 
ten inches, and the capacity of this body is 14 yards. No 
end used. Emptying is done by an elevating 
winch by means of a power take-off from the truck motor. 


feet wide at the top. 


gates are 


Separate sheets of steel were used for the sides, ends 
and bottoms, as can be noted by the welded seams at the 


> 9 
ONO 


edges inch angle irons served for the top edge, 


or outside ridge of the bed, to which were welded the 


outside edges of the side plates \ll edges of the plates 


NG 
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were beveled before welding, one heavy bead 


sidered sufficient 1n most cases. Continuous we 


made on the shell, or bed, of the body on the ins 


intermittent welds of about six inches in lenet}] 


same distance apart were staggered in the weld 
four-inch H-columns, or rib irons. 


In the bottom of the bed at the front end. 





Fig. 3. Top View. 


3x3-inch angle iron to reinforce the end edges 
plates and prevent unevenness and buckling. Four 
strips '2-inch in thickness as strengtheners to 
further buckling in the bottoms were welded len 
to the bottom plate. 


} 
I 


The cab for the body, made of !4-inch plate, 
pressed to shape and welded to the front end of tl 
provides a safety feature for the truck driver, 
tioned above. 





¥g-inch corner protective plates al 
inches wide and two feet long were welded at t! 
end corners of the truck body as added protectio1 
side of the body in entering and leaving the tum 
\ll of the welding on these truck bodies was 


the electric arc process, using principally | 


, 
incol 


] 


14-inch rods 


weld” coated rods. 45-inch and 
principally in the welding. 
The Consolidated Steel Corporation, of 


| \1 
OS \ 


was awarded the contract for the fabrication and 
of about 60 of these unusually heavy truck | 


Wades 


range in size from eight to fourteen yards capacity 


bodies were built entirely in the welding departn 
the steel company’s plant on East Slauson Avenu 
Central Manufacturing District of East Los A 


1 


The construction of the bodies was under the di 


of G. J. Carroll, plant superintendent, assisted by 
McClellan, in charge of shop fabrication and w 
operations. Thanks is hereby extended to this cor re 
for the courtesy of permission to make and publi ; 


accompanying photos. 


— oe a - T 
Shrinkage Used to 
Shape Grade Board 


Welding played an important part in the 
of a part described by R. G. Wilson, District Man 
Burdett Oxygen Co., Atlanta, Georgia. This was 


const! 


board for paving highways that was repaired rece! 
the Ellis Garage and Machine Shop at Griffin, G 
lhe grade board is used by highway pavers to dra 
the surface during the concrete pouring in order t 
proper curve on the road bed.’ It is eviden 
that the arch in this board must be exact 
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of a twelve-inch |-beam eighteen feet long tions as in the flat position ie to the fact that the are 

» ,-Inch by 9-inch strips welded on each side length is maintained automatically constant and is deter 

eth. The purpose of these strips was to obtain mined by the d pth of the crater formed by the covering, 

d insure the rigidity of the piece. the speed of welding being determined by the speed ot 

v ome picture of the problem of taking care of | fusion, which depends ly on the current density 

s it 1s interesting to note that the bean tselt \mot ey the conclusions at ( at as a result of this study 

og juarter Of an inch under its own weight before are First, the are is shorter and more stable in this 


process than in ore 
current 


] 


pendent of tl 


i¢ 
third, the speed ot 
tional to the curt 


deposit is inversel 


the speed of weld 


] 


the bead be mg pl 














trode, the section of the bead will therefore be practically 
equal to that of the electrode allowing for small losses 
by tusion. This makes it possible to note from the sec 
tion of the bevel the number ot beads which wll be neces 
, sary to fill it according to the diameter of the electrodes 
used 
5 In his investigation of this procedure, Mr. Brillie has 
gone carefully into detail, using recording meters to show 
the voltage changes with this method as compared to thos 
\ with ordinary ari elding, and preparing charts to show 
the relation between the current used, the melting rate. 
Just Enough Shrinkage to Produce the Required Arch. the dimensions of the deposit and the rate of advance 
ment, at the same time tabulating these values carefully 
y the strips in place, so it is evident that the strain = 
; : ae 
the welds was what caused the rigidity. The Welded Steel Garage 
used by Mr. Ellis to obtain his two and one-halt 
h in the beam was to start in the center of the Fire, earthquake and burglar proof—treasonable in first 
d weld two teet in each direction on all welds. cost as well as upkeep—this new are welded steel garage 
s were allowed to cool and then two feet welded being erected by Hobart Brothers Company of Troy, 
: lirection again and the work allowed to cool again Ohio It presents interesting possibilities of extent ot 
his process was continued until the job was application of are welding to garage and residential con 
: and the welding process was found to have — struction 
strain in the beam that exactly made a two and 
inch arch. 
mpleted the board was set up uns ed 
S ends and was tested with a three a One 
weight in the center and s found t ( s 
p > 
French Engineer Studies 
Manual Automatic Welding 
T editors recently received an teresting nt 
studies made by Jean Brille, Research [-ngineer 
Soudur e Autogene Francaise, Paris, France, con 
an are welding method which he refers to as 
automatic are welding.” This study ralleled 
elopment of a covered electrode called “SAFER 
consists essential] n letting the electrode i 
tural contact with the parent meta iste Construction Which Assures Permanence for the Garage. 
eld freely in the air at a distance dt t ( 
period. The principal claims for this m« xd are Shaped ( oO nstruction will be use 
g in welding speed, the appearance of the bead = giving insulation tr eat and cold, and the same sid 
quality of the deposited metal. It is cl ( it wall construction ve used, giving an outside as well 
€ss Is as easy in the vertical and overh«e s as inside smooth finished s Ct 
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speed of 
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le of the electrode with the work: 


the electrode 1s proportional 


h, the width of the deposit is propo 
ent: fiftl the average height of the 


proportional to the current; sixth, 


ng 1s conseq 


uently not necessarily pro 


portional to the sper d of fusion of the electrode ; seventh, 
the most advantageous current adjustment corresponds 
to a weld deposit practica equal to the length of the 


his regulation, the length ot 
ual to the length of the elec 











Modernizing for Profit 


Better Production 


By Walter A. 


VER since the first resistance welding machine was 

put imto operation, the story of this” production 
method has been a story of steady improvement. Engi 
neers devoting their talents to the design of resistance 
welding machines have treated limitations of the process 
as problems ot design and have solved these problems one 
by one in rapid succession, thereby increasing the appli 
cations of electric resistance welding on a large scale from 
year to year This continuous work on design has in 
creased our knowledge of the fundamentals of resistance 
welding and of its possibilities. However, for the manu 
facturer of metal articles it is still more important that 
research and experiment in the field of design has con 
tinued with its usual vigor during the past two or three 
vears of low industrial activity, paving the way for better 
production, better welds and new applications in future 


vears 


In view of this progress, it seems obvious that the 
manufacturing plant using old resistance welding equip 
ment will be operating at a disadvantage in the coming 
year as compared to plants having thoroughly up-to-date 
equipment. [ven some of the machines made two ot 
three vears ago can easily be out-classed in performance 
by more up-to-date models. The following discussion 1s 
intended to show some of the ways in which present re 
sistance welding operations can be modernized and more 
profitable results obtained 


Che first thing to consider 1s the noticeable trend toward 
the use of automatic welders. This 1s being found advan 
tageous even in the cases where production is not continu 
ous. For example, one concern in northern Michigan 
recently purchased a new automatic type of machine 
Their work at best will give them only a few hours’ 
production daily on any one item, but the setup time ts 
so short that it is insignificant compared to the advan 
tages obtained by automatic operation. It 1s well-known 
that practically all of the spot welders purchased by auto 


tVice-President, wm CC ye of Sales, Taylor-Winfield orporation, Warren, 
Ohu 





Greater speed is only one of the advantages 
by bringing the resistance welding equipmen 
date. The improved product may have an e 
a wider market, thus reducing the sales cost 
trend toward automatic control is growing 


of this fact. 


and Better Welds 


Anderson; 


obile and automobile body makers ars 
in rare cases where the job actually demat 
ation. The same holds true of many 
manufacturers who use resistance weldi 

The advantages of automatic operatio: 
serve consideration. One of the most 
elimination of operator fatigue. This me 
tion is maintained at a high level all d 
operators are better satisfied. These factors 
to the purchaser of welding equipment, 
there are the possibilities of more unifort 
operation, better welds, smoother welds 
consumption and longer electrode lift 
reduced to some extent by the increased 
tion and again by the fact that unskilled 
to a greater degree. 

Taking all of these advantages into 
assuming that the welder can be kept 
a day, it has been demonstrated that the 
tial cost between a manual and an auto! 
can be made up in a few weeks’ time 
savings show up as increased profit 

Galvanized iron, terne plate, brass, « 
num alloys can be efficiently welded 
welders. The word “efficiently” is us 
ber of manufacturers are welding 
manually operated machines, but the rest 
form and they induce an element of 
uct It is recognized that some jobs 
operation, but it is seldom that the we 


finds a case where automatics could 


some degree of improvement or ecot 

In a recent comparative test in 
plant, an automatic welder equipped wit 
was found to have the following advant 
operated welder of similar capacity, als 
Ikonite points : 


First: Produced 40.560 welds. bet 
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sary, as against 10,330 welds on the foot opet 
ine 
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© greater production 

Smoother welds 

Better welds. 

More uniform welds. 

dinary copper points, the foot-operated machine 

00 welds betore redressing was necessar\ L's 
e above figures for comparison, the automatic type 

ake 12,000 welds with copper points bet 
modernizing of re 


welding equipment is the possibility of rebuild 


cond method suggested for 


nner 


Old models can often be improved in this mai 


organization has made a careful study of this 


and has found that in numerous cases where 


afford to scrap his old equipment and buy 


dlels, it is a sound investment for him to have 


ilterations made to improve the efficiency of hts 


quipment. When such equipment is received at 


it is first completely disassembled and_ tho 
cleaned. All Worn or broken parts arc 3st laced, 


essary, the transformers are restacked and rewound. 


uently the secondary voltage is stepped up so as to 


snappier action, which is so necessary to fast 


flash welding, 


C1 there are what 


ht be called “special cle 


ents in design” to be 


‘ed. Some of these 
around problems en 
TO 


users W 
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red due special 


vhich ant to 
nd some due to ma 
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ng difficulties to the 
tacturer. One of 
lopments ¢ 
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cle Ve loped for spot 
e non-ferrous metals 
tammless steels. Resist 
‘ 
( Yr engineer,rs I ( 
d tor a long tn 
; z +1 FF 
0 11¢ Welding 
Duralumin and 
(1 rerrous or con 
etals and stainless 
very accurate con 
welding elements 
essary to assure unl 
high strength of welds Fig. 1, Portable Spot Welder 
a with Synchromatic Control It 
tain chemical prop Is Air Operated 
pro} 
s of the metal. 
the case ot the stainless steels, it has been not1et 
spot welds made in the ordinary wavy are some 
re indicating improper control oft heat Lhe 
cal action due to a combination of cai 
lum destrovs the stainless qualities of the st 
the spot subject to what is called inte 
STOTT) 
e new machine mentione s ¢ 
s termed a svnchromatic ct ( | st 
CVICE is to turns! a comm reiall erte 


nte 


a) ) quantity ’ q1rawrwy 1 r 
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contactor is driven by a synchronous motor through suit 
able mechanical apparatus to produce welds at the rate 
of 180 per minute, with a dwell time of only a small 
fraction of a second. The contacts are closed and opened 
at the zero value of the current which assures accuracy 
and eliminates variations due to the duration of arcing. 
It has been found, in fact, that with the synchronized 
contactor there is no appreciable arcing and therefore no 


burning of the contact surfaces. The air valve which con 
trols the 


synchronizes the 


air cvlinder is by the control device, which 


pressure with the heat and thus prevents 
any possibility of burning the spot due to faulty pressure 
application. 


Fig, J Winfield ‘Moesta” 


matic air-operated, portable spot welder which utilizes this 


shows the Tavlor syvnehro 


ingenious current control. It has a new type of air oper 


] 


ated head arranged in such a way that the position of the 


handle and voke can be altered to suit the convenience ot 
work being welded, and many 
attached. It is 


1Q-1n. stock. It 


the operator and the 
ot 


tvpe of 


forms vokes and electrodes can be 


suitable for welding two thicknesses of 


also be used on ordinary sheet steel work to excellent 


can 
advantage where a minimum amount of discoloration and 


indentation is desired 


Fig. 2 is a view of the mechanism of the synchromatic 


control It consists essentially of a synchronous motor 


driven cam shaft from which is operated the necessary 


complete automatic and accurately timed 


he 


parts to make 
mininnum dwell time 1s 


velding operatiol present 





Fig. 2 Close Up of Mechanism in the Control Cabinet. 
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Tubular Trailer Axles 





Automatic Arc Welding Machine for Trailer Dead-axle Spring Pads and Flanges. 
Front View with Axle 


demanded have necessitated definite im- 
provements in economy and satetyv. The 


limken-Detroit Axle Company has intro 


| 
duced a line t brake-equipped trailer 
ixle in a complete range of capacities 
to meet modern trailer operating condi 
tion In order t btain the strongest 
axle beam to make it capable of with 
tanding the braku torjue, and the 
most rigid beat Which 1s necessary to 
insure maxinum tire lite, without in- 
creased axle weight, a tubular axle de 


Che tubular sections range in diametet 


trom three and three-quarters inches t 


alt and nine-sixteenths of an inch, and 


the leneths vary between 60 and 94 
inches. In order t ‘btain full advan 
taves of the lbimken design, 1 odern ck 
velopments in aut itic ele ic weld 
l were t spt seats and 
brake fla ( elded the tubular 
¥ one 
| n det t Axle Con pany 
tter ¢ ius e tests, ad ted the aut 
DLAC i Vi rn ess ft the weld 
the bra lanves and spring pads 
to the axle e welding machine, which 
vas turnishee ) the General Electric 
( Hhipat as | I iut 1 ut Ar weld- 
i? ( id Cat t wl icl Is 1 ounted on 
— el wearing irriaze, allowing it 
t be quickl ) itioned tor either the 
Hane r spring pad n anv leneth or 
‘ f axle When the start button ts 


pressed the four ares are automatically 
establis ed and mstantty the travel ae 

tor starts to revolve the axle, which ts 
unted between centers. In this way, 
1 uniform, deep-penetrating weld = is 


nad On Cac sic t the anges ofr 
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spring vads. By means of an adjustable 
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Repairing Blow Torches and 
Gas-Tank Pig-Tails 
By R. R. Shuman. 
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of operators, who see 
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po t 1 tive ine tal t] tused by 
meat nelectric al lhe machine has 
ipacit Ot OOO microtarads 
\\ 1K ‘ ibie t ir veld wires 
| il ( neness I th s¢ 
id eter f a quarter of an inch 
our wel re 1 vcle il Ne Lire 
Uhy Mla 1 ( 1 iletely does awa 
with " welding This was essential 
beca e the pact the human hand 
body pot the sensitive lead-in 
Wire rte ius¢ pvrot hnics inside 
the tubes, renderis em worthless. It 
Was ( é d vered t] it ‘ hat cs 
I tro inch and going 
vork w t first washing their hands 
ile dl i lara p rt1w ot 7 1 
sable iments and lead-in wires N 
human hands touch the wires in this 
new process of automatic spot welding 
Che welder is the inventiot f Mr 
( H. Quackenbus president of the 


A Handful 
In Each One Three Segments Are 
Welded Together. 


of Welded 


+ 
*“W eld-Fast” 
Head Shield 
\ wel 


Iding peratol 


Lincoln 


s ned t increase prod t 
I operator s eft el 
) The Linecols Ele 
( leveland. Ohio This ne 
known as the “Weld-Fast 
embodies a movable p! 
vhich ill ws the perato 
vithout raisin the shiek 
inds are free t ll t ‘ 
can progress wit 
Che protective lens le 
vertical slide bv a spring 
sure with the chin on an 
raises the lens and allows 
to view the work or chan 


\\ 


I 


+ 


aluminum 


the 


Lead-in Wires 


ind that in 
uired 
1 Stiite cle 
by raising 
inn sunced 
Company, 
tvpe shield, 
lead Shield. 
ective lens 
lear vision 
Tht s botl 


slight 
rest 


operator 


automatically tall 


stationary ver 
lens against spatter 
the Operator ft 
the movable lens is 
In order to keey 
shield at a minit 
I the cas¢ el 
e dv featherweig 
parts 
he des 
ir¢ rk ly \< i 
Lincoln ‘“‘Weld-Fast” He 
erators | r 
assist in protect 
able headbat | { 


complete comtort 


shield here is 
s| ield té illow t 
glasses or spect 
ence 


4 
Scratch Extensometer 
by Baldwin-Southwark 


The Scratch Extet 
»\ Baldw outl 
Philadelphia, Pa 


companyving phot 


in-S 





The Scratch Extens 
an an ounce, ts 
teaspoon, may b« 
well as heavy structures 
ng It records tensi 


strains and. 
s10n strain 1s present 
strain. It is necessar 
idaptation when put 


} 


s to be recorded It 








meter 




















THE WELDING ENGINEER 49 











Now You Can 


CUT ELECTRICALLY 


With the Electric Arc Cutting Saw, the cutting wheel is one 
electrode and the work to be cut is the other. Several 
hundred amperes at a low voltage pass between the cutting 
wheel and the work, the wheel revolving and continuously 
presenting a cool surface to the work. The wheel, instead 
of wearing out, gradually increases in diameter, making it 
necessary to shave the wheel from time to time. A steel 
wheel is used for cutting mild steel, and carbon, carborundum 


The Electric Arc Cutting Saw or copper alloy wheels for other alloys. Can be attached to 
‘an be *~hasedinc 2Cti ‘ $ 

with ‘any ALTERNARC welder any welder, but an alternating current welder and high speed 
or with the DUBLARC which drive are preferable for best results. Any one with an arc 
operates two Electrodes at the 


same time with the following 


welder can cut with this apparatus under a license from our 
advantages: 


company, or the machine with transformer complete may be 
1. One man handles both 


peace or aphlire caine f had from us. With it you can cut many sizes and shapes 
2. This doubles the speed of which formerly had to be cut by slower and more expensive 
deposition. 
methods. 
3. This doubles the power 
factor and increases the . : : 
efficiency all around. Write for complete details about this latest development. 


Electrie Are Cutting & Welding Co 
Newark, N. J. | 
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Power Take-Off 
for Portable Welding Shop 
( I Phillips & Ce 443 Tweltth St 
yetr t. Mi ! irketi xy the Be urque 
‘ i} tt t hu the Ford 





Completely Equipped for Gas or Electric 
Welding 


k-up car, shown in tl companying 


! ( 1¢ 
photograph, is equipped Phe welding 


venerator is operated by the 


motor of 


the car through the 


power take ott, as 


additional generator for the 


peration of electri rinders, drills, ete 
I 


The phot raph s vs a complete weld 

xy shop on wheels, and such an outfit 
enables the own tackle almost am 
ind f a job within motoring distance 


Weld Rod for 
White Metal 

Scientific Welding Manutacturing Co., 
Utica, N. Y., has placed on 
S-\W 


welding ot du 


508 Fav St., 


the market the ‘white metal” welding 


casting mate 


1 , 
Silla machine 


rials, such as parts, car 


1 , 1 
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and washing machine parts, auto door hat 


part 
The rod is claimed to be free-flowing 
readily machined; it. is 
stated that a satistactory weld can be made 
VY anyone experienced in the use of the 


a 
welding torch by simply following the 1 


structions accompanying the rod Che rod 
is available in twe pound packages It is 
ilso said to make a satisfactory hard 
luminum solder 
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Y & M Welding Torch 
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is two sets f eed] ilves permitt 
the adjust t two separate ari 
distinct flames a mplete shut-off b 
» 7 mi t ittached to the mas 





New Y and M Welding Torch. 

a , 
ter ilve without s the needle vaives 
The thumb control lever may be moved 
from one position to anothe giving the 

erat eitne ! mie desired instantly 
\iter closing the naste valve when re 
hti the tore t same flames pre 
vious sed are s¢ ed without further 
adjustment of the needle valves, according 
to the manufacturers \ descriptive cit 
ular ( this new t h is st hee ] pub 
shed 
7 
New Protected Arc 
Electrode by Hollup 
ble Huy Corporation ( hicago, recently 


put on the market a new electrode of the 
they 


name “Sureweld.” This 


protected arc type t whicl have 


given the Wire 


as been produced especially to meet. the 


requirements of the var1iou 


lhe claims made for it are high strength 


s welding codes 


and ductility, high specific 


gravity, sound 


weld metal, and complete protection of the 
molten metal while passing through the ari 
and while solidifying The slag is easily 
removed. The makers state that this elec- 
trode can be used equally well at extreme 
speeds with high currents and for difficult 
work with low currents, and that it can be 

in all welding positions. It is 
packed in 50-lb. lots, in welded sheet metal 


This electrode 


used easily 


containers is used with re- 


verse polarity, and each container carries 
instructions as to the proper current ad- 
justment tor different 


and different thicknesses of 


sizes of electrodes 
material 
+ 


Hobart Appoints Anderson 
in Philadelphia 

lhe Hobart Brothers Co., Trov. Ohio. 
announce the appointment of Dorsey ( 
Atlantic Distribu- 
Hobart “Simplified” Are Weld- 
ers, with 847-C 
minal Commerce Building, 401 N. 
St., Philadelphia, Pa Mr 
surrounding 


\nderson as Central 
tor for 
headquarters at ler- 
Broad 
Anderson is 
organiza- 


himself with an 


tion of welding specialists and experts 
and is himself well qualified to serve 
the trade in connection with welding 


equipment He is well and 
known in. the 


tavorably 
territory and has been 


connected with the welding industry 
tor 21 e been 


Manager for the Li 


vears, havin District Sales 
coln Electric Com- 
pany for 15 vears In addition to the 
Hobart “Simplified” Welding line, Mr 
Anderson and his ass 


cilates are pre- 





_ 
Welding Clinic Held 
at Elgin, Illinois 


ware Com] 

Rego welding 

Welding ( 

evening of Septer 
general manager 

Compal v. opened 

on the distributor's 
equipment industi He. ¢ 
the same compat 


talk on weldin 


pair work, ane 
and = productior Spe 


placed on the sel 


ment an mate i 
proper care Ot ¢ 
better welds | 


tures were show 
by Jack Met BIeS. I t ‘ 


hard surtaci 


ments were SseT 
lumbered ne 

= 
G. E. Tenney Heads 
Lincoln Chicago Office 


\ppointment ot a 
manager of the | 
nounced by The Lin 
pany, Cleveland, Ohi 


Previous to joining t 


| icoln organizatiol \f 
gaged in sh p, eng eo 
for the Houghtor 
Toledo; The Recording & 


chine Company, Davt 


Drop Forging Compa > 
For the last three 
service with the latte 


in the Capacity « 
Mr. Tenney, a graduat 
Ohio State Universit) 
gineering work with four 
the Mexican 
the Orient 
\t present 
Corps. 


border. the P 
with the Unite Stat 


he is a Maj 


+ 
NEWS OF THE INDUSTRY 
W. D. 

Syracuse, N. Y., has becor 

the Bannar Welding Sup 

N. Y., in a sales capacit 


distributes 


Scheffey, witl 


Burke are we 
electrodes, and Air Red 
lene apparatus. 


W. G. Miller 
Iowa Falls Machine W 
la.. to his partner, W. | 
purchased the business 
Crabb Engine Co., Indepe 
welding department will 


Richey Flickinget 
Cleveland, Ohio, 


Weldi g \ 


Bidg., 
the Ohi 


usiness 
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rrissey, of The Crucible Steel Cor pany t America 
in “The Welding of Stainless Steels,” at a meeting 
rican \\ ¢ Idit y Society, PI ilade pl la Section, t be 
\ dav evening, September 19, at the Engineers’ Club, 
Spruce St., Philadel 
olslag f the Electric Arc Cutting & Welding ( 
N. J., has been spending several weeks in the Pres 
Hospital following an accidental injury while he 
itioning at Brant Lake 
wa Falls Machine Works, machining and welding, 
: , lls, Ia., has passed into the hands of W. E. | n, whe 
hased interests of \W G. Millen, his partner for 13 
Velded Products Co., of Bell, Cal., recent] acquired 
( lev Plastering Co., who were manutacturing an all 
; achine for applying plaster and cement by a mechan 
4 ess 
s ey Hensley, former partner of S. F. Bradtord in the 


Velding Works, Los Angeles, California, is now associ- 
th the Reliable Welding Works, at 1522 East Ninth 
s Angeles. Lawrence Tuttl l 


-eliable shop prior to the new arrangement 


e Arc Welding Corporation, at 2376 East 51st St., Los 
ge s, Cal., was recently reganized and has pened tor bust- 
ler the joint sponsorship of F. H. Asbury, president; 
Richardson, vice-president, and L. G. Frick, as secre 


] » 
venera ManaLel 





\leo Products, Ine., of Tulsa, Okla., fabricators of 


ed oil refinery equipment, has been awarded a contract 
the installation of two oil refinery units tor the Argentine ‘i 
ernment in its refinerv at La Plata, in the province oft requires 
Thomas, ot The Torch Shop, Los Angeles, Cal., is being 
an additional patent on the Rego-Thomas torcl Phe 
vement covered by the new patent is the flash arresting 


New production equipment is being added in the 


Your best welder will do a poor job unless 
ee ee ee ee ee ee his goggles give him a comfortable, clear 
Mo., manufacturers of all-welded storage tanks, recent] view of his work, 
: business trip for his company to the East Texas Oil fields Duraweld Goggles help your men get the 
oncern has also recently entered the field of building portable most out of your welding equipment. The 
uses for summer homes, industrial warehouses, et Noviweld Lenses in these goggles give com- 
fortable vision—with a clear view of working 
e Vernon Power Company, Los Angeles, Cal., have awarded details—and without eyestrain. Noviweld 
tract to the Consolidated Steel Corporation tor the cot is recognized as the standard protection 

n of ten large steel furnace stacks and ten steel wast against dangerous rays generated in welding. 


ers Duraweld Goggles fit snugly, to eliminate 
= any chance of flying particles getting in. 
nty-two miles of acetylene welded 8-inch gas line is being : < 


ef Generous, light-proof louvers provide ample 
the Santa Maria Gas Company between the cities of Santa . " _ . ° 
ai Whe Ma ae ventilation. The eyecup material is tough, 
alk Ss > , « il, « . . . 
moisture proof and does not conduct elec tri- 
ee ge ee ee ee eee a eR ee Cee city. Duraweld goggles are easy to wear. 
me Welding Works. was recently opened for business in the Give your welders good, comfortable weld- 
Hill oil field of California. Bill Hooper is owner and ing vision with— 

of the new shop which is located at 2748 Cherry Ave 


Consolidated Steel Corporation, Los Angeles, Cal., was re- 
tly awarded a $240,000 contract for the construction of the 
ge steel bulkhead and stoney gates for use in the water diversion 


f the Hoover Dam project 





. patented 
4 Chicago Bridge & Iron Works has been awarded the con- | J48° e 
3 the construction of four large welded steel gas holders 
; So r ‘ounties Gas Company os ngeles, Cal ' . ’ ah : te 
Southern Counties Gas Company, Los Angeles, Ca AMERICAN OPTICAL COMPANY) 
Larson, formerly welding engineer with the Aluminun Southbridge, Massachusetts 
: g 
3 pany of America, New Kensington, Pa., resigned his positio1 
q me a junior partner in the firm ot Wooldridge & Larson, & 
tr irs for ‘Iding, plumbing, heating d air condit go at aaa = : sos 
seo ascii — ere Mare ee SAFETY BRANCHES IN ALL PRINCIPAL CITIES 
; stonbury onn. 








ELDING ENGINEER ° eT 


The FIRST Step 


oward Modernizing 


is to get the complete, fundamental, 
reference information contained in 


HE We.pine Encyciorepial. 
New EIGHTH EDITION | 











Here are centuries of welding experience and the results 
of hundreds of thousands of dollars in research, carefully 
sifted, boiled down and classified in a single volume. No 
single source, but rather the entire welding industry has 
furnished the information. 


This Kind of Information fH 


/ The fundamental principles and correct procedures for each welding process. 


The principles and procedures for using each process with all commercial 
metals and alloys. 


SINAC 4A 


. The principles and methods of application in important fields of usefulness, 
such as pipe, tanks, sheet metal, boilers, structural steel, repair work, 
aircraft, machine design. 


. Information on designs of joints and designs of welds. 


. A complete guide for the training of operators for both gas and electric 
welding. 


. A more extensive treatise on testing and inspection methods than can be 
found anywhere in any book. 


VIMAdIUIISAINA 


’ Valuable information on safe practices, codes governing the use of welding 
processes and rules for the safe installation and operation of welding 
equipment. 


507 Pages 
Over 600 Illustrations 
Flexible Leather Grain Binding 


Price, $600 





. Discussions of the latest developments in gas, arc and resistance welding. 


Engineers, Superintendents, Foremen, Supervisors, Instructors, 
and Welders—-NO MATTER WHAT KIND OF WELDING 
YOU DO, YOU NEED THIS BOOK. 
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READ THIS PARTIAL TABLE OF CONTENTS 


1. Illustrated encyclopedia covering all 8. Complete chapters on Pipe, Str 
words, terms, and trade names used in Steel and Tank Welding 
welding. 9. Rules and Regulations.—What 
2. Oxy-Acetylene Welding.—Aluminum welded and what cannot be welded 

r also govern the installation and ope 


THE WELDING ENGINEER PUB. CO., 
608 S. DEARBORN ST., CHICAGO, ILL. 
Please send me a copy of The Welding 


Encyclopedia, Eighth Edition, for which 
find enclosed five dollars. I understand 





that I may keep it for five days for ex- 
amination and if it is not satisfactory I 
may return it and you will refund the 
purchase price. 


Name 
Street 


Postoffice 
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Steel, Cast Iron, Brass, Bronze. 

3. Electric Arc Welding.—Complete in- 
structions for welding all metals. 

4. Electric Resistance Welding.—Includes 
Butt, Line, Percussion and Spot Welding. 
5. Thermit Welding.—The most complete 
treatise on this process ever published. 
6. Cutting Metals—Treatises on both gas 
and arc cutting. Includes cast iron and 
automatic cutting. 

7. Boiler Welding—Gas and Electric 
Processes. Procedure; standards of prac- 
tice. 


of equipment. 

10. Complete instruction courses 1! 
tric Arc and Oxy-Acetylene Welding 
sons, Exercises, Reference Readin 
11. Charts and Tables.—A fund of 
ing information at a glance Ir 
color chart showing colors at vario 
peratures, and color chart showing 
adjustment of oxy-acetylene 
flame. 

12. Condensed Catalogs.—Up-to-d 
formation about the leading m 
welding apparatus and supplies 














